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Warning 




*0»e miM^clm, |niskin« md lar ecpio* 
Mvtvand ocpiouv* dew kw k* kll«|itl wHhowt <«r(A* 
nl iBflflmlai «Kh the propcc juthontM. 
It tt ti4t>T dw mder^ n^gmktiHify U) ttmrch ind 
cun^ mh ftU looU. uce, Mtd fedenl bwtn^rd* 
ir^ the rifiiifimitT fowibw. and wm of ctfrlo' 
■*tt md ca^loaive davtce*. 

YW ptoceduiB dnoibad In ihu manual and 

wilfirn end paodweu are easreaielT dan^erawa. 
Wlwncwt tialint wfth ci^loakva of any type, 
ctaJ p*reaucWa» Buiai be fieUowed kn accordance 
wHh Induaoy itandvda far uperUwntaiKNi and 
producHon d capkalvaa- Aidvte co anttily follow 
•ueh (nduatry aOBidardt may mull In harm to Irfr 
andlkmb' 

Thodbre, the author, publirftar, retd dlinib^ 
■Ota cd dyto boch dtielaUb any llablkry ftom any 
^ma^aor of any type that a re ad at or uacf 

of Mformaiton eoniaknad vhhin diia beak may 
oioaiaKa froa the lae ofald knfennancm. Uae the 
macerial prruirttrd In chia manual and any end 
panfocl or by^mducl at your own rtili. 

Thb be^ ta for a^fmaMun p» 0 pom 9"iy. 
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Preface 




^ ^enfaa che hWtoij md 

■ ^ * to * e rfi»wral vartenCTflftipUd^ Are- 

Adudinc dtf CltiAMe Orwqcfca. dae «• 

*• cheny 

b<^ *e ^l^eW. ^ ^ 

the thunder flieh. the Otntwi 

*• •»<*« toipHa 

die gee^htU. end rile hoehra^Pt^ioeM erf 

ccnpoMfio erf dtqiUr Anwcib (»«• 
” ®s**ph) inrf re^'^rcfelUd expkM^ 
««h<ed Ubndim) heve hem well 
» th^ \MMw mi vm fm 
thte i^eR. TW rrento <ona« on eto- 
^.hi drfind.ri^^»^ ftw» wfa de,%^to 

5*!^ * " the «K«ptk« 

^die eerul heob. Th» » net ■ e«iiprahenM«e 
■«■ CB a^iodinf firwerb. but reihet • mII- 
twb«] eeboion <rf niMBM] dM o>i^ 
fr “ po^ ejqjbdWi iMd (n the 

Uo« Sm inrf ebteed rfurtni the pM ceioiry. 
PT oeckm end other raplcdii^ flrtBwb 
pnoMdelh pe^ihf deepitc Mtonpo by cK* 
M paipt ad eanoui pownMent bumuoHi to 
^ thew aaiitoMa ad nee. 71 * iuMe fag to 
ttia ta^aaicM Ration erf da puUtc cemfiwa a 
iMif fWeaorit* <d dl koKk» Melidlf« Are' 
The tnditiami ae <rf Aiewevki tfi 

pamooc ad idifUH* (bavtUa 
*e» GootDiiad pCfs^tty in aUitUo, the 
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low teduw)l(^ icqulnd to pimlww IM* fiiLwibi «fwurcs iIilb 
eonunucd milahlirv, dccpiu jcRApu u prahibaiav 

LuniiMg «va»lilMlirT cJ fktof^kav to 

itftmiefKkiCMUT |»wDoce» enpenmentarioo *»*ch hcw- 

fiude oplMivc dcvka «Kh w bomba mmit d itccl ^ at OO} 
«snrd^ tilM vMh givipowdrr. Fianb«fBtBc« b«w Oft nuftfatKal 
nowe-maken announce (he d«Acefou* (uecom d dtachai^mt 
riiamw IM« (he Mr dtctftfl eelebiww <wh«w « ihM po^ife 
cooling 4cM«^>. 

The (Khnicel knfennaiian pnivaM Is ^ ivpax w ccafleB 
en«(«h thii anycfte wUh • rudimemefy uotliiHa itftfit d ehreii^iT 
■nd iKc abilicy to Mlow detailed wman tka ti i^ i oeit ihoutd be able 
to npfoduea any d the hi e wo A * deenbad la noi to «t (baa 
cvervore ought to doaa TWee ace ccrcaan Hihefem naba m making 
any kmd of exitkiaive devke, even amaU end MmUftgh> InciowM 

mei. l>ie mecheda (Neaenwd Ui ihaae pe^ am ItM hkelr (o nwk 

In ufdinRUMN acc^acua then are the a wahci di pteaented m 
odier puUKailGeM about fvewoib* and Ateeiackeia. paoeided diac 
all indicBtad tafetv pmauMone are Mlei^ Mihooc eeecpiiA 

Canain eonvendoeo heve been obaetvtd la anwicig «Ko be^ 
to (he talic <tf encivenme and acyka The indiyadtal acotow 
/Ww iuog ^eedk ten* toually begin wuh brief hiateakal to no 
iMatt, fbllowudbrdlacuMtoiaofeonacnicnDfttechniauaaaidcAdind 
wtdi Hferv corwkdenaocift Among (ha pmaattcal and nylMK 
coneenMrw M d« toe of the pcoooun *hc* m (t ft it ft ee «> (he 
pViotcchiiM(« even aeme pyiotachAM* have bcew «ft- 

tinue to be, of (he him eo. 'Hu bn« meanc to deaemi. ^ meae- 
h D aioipltfr the wrle. Alao, amae d die docripeM** fc” 

aimplKi(yk (hat the pr»otechftia* la n^-haidcd h la aaewd dm 
(homofiawhoareleh'harukd mllbcaUefoeidi^ntoenadmftO' 
thr Jl>: liprinna to ihr if enm fiifimira A meal ^gterranr «■*- 
vencioft H (hai all fbraiulae me given In lent of laaaa aid 

not volume. Thia pnetKe U a tjc i ttod anthin the fiemefca oideatriL 
Some tomulae am given m pem. othen in pejemc^ea. bui aB mto 
to acaejremeno ol van- 

In every cae 1 have cried o> pe wafc accunee. uacCul udmata 
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tm nid avead (he vacMncs. and even ouir^i mUatateioeni, 
oweived 01 tomt nhm pubitotkm. T» dtm tiwne pubUimg 
pywactok intoiiMian to to tub' little Kieiwtoi to 
pmtolfig tpialicy anaL Soae go ao to aa to reprint uvieni or 
ttutiaely toi^naia toaauhaona without evoi yeovlduif pnefent 
or pteaut»arv kitomacion. 7>iM a not to cme in A 
ISidiiamidk Ciadr » PyroaccMa. It doea provide many relatively 
dangt I wa tomdartow, but all come wiih eppreyriate wimingiafid 
Take toae wamlngi and laecawtou aertoaly. 

The hMoial attommim m to rep u it ucuUed from a number 
d KiuRca. auny d itoch me lund m to biblKvagdiy. Son* other 
•maoa <d lotoamnoi dcaire wvonymlry tweauae of pemiUe civil or 
even olairal iiabbry maulnng tom poaaible tome mOuae of rhla 
ntomailod. Thiadaaifc haa bacn and will be icapecud. Tto Intenr 
of he^ to caeomeo of lawa. and Mtice am meet oton ilw 
cMliely ddtoenr thsi^ ;sBr about everywhere on earth. In the 
Uottad S(aaa a« new have pmceouon of our totdem of ^oeeh and 
mmk e ap t amto i. ledudng wrHlf« wtor to Pint Amendment 
le to U&CenMlnttMk H e wem, to BUI of EU^ta. ol which rhei 
amefttoena a a pact, haa haen undar aoaeb In to hdeial coum 
here to well over a deoto. In ^naral, to U.S. Cce^eaa and to 
**toB agancka diar^ wnh enkween w ra have aought, uatal* 
It to abnagatc ihoae nghtk Nonrrhekaa. to to titae 

bring K ia in to Unaed Staam to produce and naaew booitf 
Uc diia one. Cwpa djem* 

A nitotouft Otoe te Py ien^ au u waa written prlnuftly to 
rliOTdMnai wnhln North AmerKa. but it will ilae hr ihipped over* 
(A paod dterionarT of Anwncan Ef^Inh my help icetoi 
eiuitaa to wavhinaiiJ the nuanrm of aoeie of the dWcuHlona.1 
Anyone who arrempo to aciually conaouci any of the aniclea 
toertfa^ here be weO adviaad lo obtaOi rniy wkI all permiti 
ifw Bighfl be requtol W any govora^ul agency tot ha* an 
BumH n oBocdlmg nwadacrur*. me, md pcaamlun of eaptol* 
wig fire taka . Rardactow vay vutoy between varioua local. Mate 
ce imaraaJoL auf naianal gwmiaiamn. The author mwwt he 
^pevimJ B be tomliar with to la* lepiiki^ vartow ^ecta of 
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prweAnie ptacftee in ev«T counoy b (he *vU Tliiiiriii, 

pOMAtttI wpenmentm m ech«r • 

*eh ow> n^btorv i^ndM. Ai p«cBni ik* b«rcM rf 

Aknhol. TcteccD. md F^«mi (ATT) k i««Dwbk Ki CJiUted 

Sttfci far Kfuhcinc fUvworb mw/bqm K dw M. A« 

of 1990 die ATF wm oi record m bvU^ tlw die ■BBfacnac ^ 

awrr fliwceki m the hobbW M k m pr^Mbtol b* ^ i 

IcflilKion. Ho»«v«f, tti aU ^ 

taiwwkB rfftwiiorb loa eppiy, B <b «guh^ 

Kweb. At pftaatt. the US. pvtmAeru vipeeoi^ mchb to 
elimifiHB the bbek mu^ 1 a klk^ ArccmkcA Jhm nem e M 
not • »»d rfB » ert the* WflM ill the IMbBi ScBB, 7>« 

•»« hofcfavW *«U do hlBBtf » W irrf bra* famd w wicK »U 

•ndKaUe retuhnoea befaie m «n <d the 

d^tei durrlhed hemew A pemit or lk*«M Bir**M>e to the oorU 
where one k raqulied by law can mvc aiieh ttoMe. 

An liuerMiRp and Infaiwlvt pbMieactoo. ^ - 
LiM Bid Repdefloiu. b ivoilebk fcoB ATT « the faOoer^ 



Bureau <d AJeohd. Tetecce, «id 
CbpaRRMiit d the TioMiry 
P.O.Bea Iff 
Wadiinron. D£ 
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Introduction 




An, jo^Utel UndmaBdin, M KUOfk 

Ai a rule, ddUfm^i or "W* enlMl? 

illlT -W* ^ unit of 

evUlVB. 

ilp toJ rf « ddb^KB eapfam b a bbdt 
aawBb-kadirip Hflt. DUi e*pU«» 

• ^--vely B„n, «oo. 

ehotk wave, »,d,bfe b a bud but b» 

***" h«-i tfib 

w^^low-ptwherf boon when dwakna old-ffah. 

Will produce a 

•*« cvaifinedproperiy 

T>« b. BBe fad « 
rff-ek ih« Kb a rfbilry fa, . 

•«0 ledMi ihat aoBcc cdoeygm Thb oaida- 
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rkm Idaemes he... 11^. «nb ehe»«i («»»« • *« 

ptoceu. When w* ■ iwcik» uko pbce npti*» omM^ “ » «*- 
fined s|«ce. . ddle^krc c.p4««f» .rf» oenm. . , 

cn the other henl. 

• huh-vdocUy itoA »»»*« «xo <»pMdcd hf > ' Uw « i i p'. * «< * g T 
pitched Crtekmg or ■i»PP*nt Tedifccalh. icien«^ ■id 

Mchiuc •!• **» deil with e^toeive* drto* » h*#» ^ 

«pWve in *hrfi the «hock *»v* rf die e«ph*w *».■ •*•*• 1 . 

tW-#i dw e^fa*e M • r.r« r«*« *^ *• »*^ ^ ^ 

AicnKioii m»T ^e • *«ad t*iii4«.eeni<rf » *«die el^ ■ 

ratge. »h.le . mrnWet detMkon (e*. *“ • **7^*??“ 

•iMp.i. pop* ftieieo*) »«l like *• wep rf t hi#i vcdiite 
ekcnbcd dUch^ic Th* dewr»eha« ttmh tnm ttmbrnU^ 
pfoee^ei d d« w*e rf«««ico w ripid wioMiK Hoe*w*. 

w«h ■> ■■■Me <hemai bend {autfr . 

ru«K^ bond) brWa dowi i«o ewo or eh«*c»kw«h 

rtbk bon** lllww^t Ko« «*1T * *• 

p«oe«i. Vhik ehemirt *«i*e *e «looieo.oW.*eft *«nd^ • 

*.■ e>rpl*vw ■ "iMfc4e.- I b* *ii ~ **wdd 

m be <*n> co mmn di« hl#i op fa»<v •• mrii»i*r«» ^ 
«Mv« then dertegwHit cipkieiv* In *■ l» 

e.*.. «»c h#i cn*w <.♦. Wn «e » d««fc » 

dM> low Mid ■« dieidbn »e«c "nMe* 

•We ■ bbwk poitdet TW eiipba«*« ■« kntiwi • lettw^ 

cepkoWw. Uo^flT. > V fi— y ««l »k»»h» e .* • M» i ii p i m t w tfo« *»> 
(Mta fto* wowe w be« or ipwk. ■ lunWed to toOlM ^ 

■eeeow^y* hi#. wkMw* . An e—ipfc cd tho kb^tde^to^ 
k • drnMlK ei >phww Wiktowd bv t lInUi » cap AIM wMb M 
■Ide « • -primefT* hi#i oep koWe. Smt en^oWw *m mmBr 
ddlMMecwi abobe mode n dccenan. Often. «h* 
m amofif the -o. embiWe and den^nw of eft 

beemae of the CM with *1^ ■ *erv poimW C9«n CM Ik ■*> 

ti»i Ow fMiHito cKMvk Mch • M«r«W<#hm*Mc 
^^4*^11100? eokhk «ed le ordkiKT Wf 
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deionw niiofc hm czpMvei depeiwL link <» cenfirwoenr of the 
K«nw AKnida end cm occut eanly under omdlrMw of iinie or 
aocommmMf. 

The BifiawY e< nodem fbccneken md exploding fueworiu 
■e jdKKolWh empeenm ■ e:44f»iv« chaign. PhocoiUah com* 
mm to * eba aecherecteflscd by chc um of aemc cimbhuikm 
« poadued ■eel {or Beab} along wuh m oiidim (or oudoen) 
andtdVAMhw adifanwe whwww (Plrw lec the “Flirft Powder- 
thm« k» om dnuled krfcnuKlcn end nkmcet.) TW 
«nwM to hr oe dUftndrr wHh cleMfying phoioM type cmi* 
pOMm M eidier low nr h^h eip4o««a. ^<alU "AmK and 

p«*«e e dvdr wave eowdciably (iuier 
Oiai Uw cf a Uedt powdrrrype auerm buc cunMlerably ilower 
thm thie any d* the nw aKmIarv VKpkmvti. One reaniKh 
pm mcaia a «vloeltv cd pr cip i^ i ion (n the neiid'teihood of 
I.W ■mpe* Mtod far a potanum pmhJorere/alumlnum fiwh 
mtM. I C 0 H'n i «hk vrt**y wtfh the figuw of 4.4S0 (Mien per 

mnd rmrwd ft. TW k. TW Chem> ^ 

The 1 •cicn per munJ fiftee ihowld he t^en w an wiprcKo 
■ectiwhKky * a tiadi eiqdcelm amvad at undri certoin. v*«ifk 
cendhiona rather then • an ew. chanoeruric fer all fWi nux> 

tm Rrtimofe, the eelortT the detonwlM • only «e CUM 

nphwac ■amiabi It k nen an eeoiraw reprr- 
neatmi<diheanliKmM«^toi ripkaiyewwartaL bu. kbagood 
erttm whh whKh to bm en eamwon cdwiy eephnive. 

in «e eMfclkh rh« ■nouiu of work p w fa i i.a d k> $ gtwn 
eipmev ■ ■ neecai«T ® eonerfer ocher (kum, mch ■ the 
ptiAco gmiaaed by the laectMn and the 
■** — « hot energy irlnaed. fai d« UtiHed Staiw. Icew fladi 
■We* « Je^ ewkdernj eta -A" drmting e*pk»Wai fce pw. 
p^ <B rwxagr end tm*oitectoev. Trt aerial taea comaMm 

itaeaaB mmctalta«’y<ta)ctat»«i*ta.BidMna||(ta 

eiqdoKTea. Rah end Maaid miwntres acnwlly 
haw ctaMWkWto <rf k*h ddUmh^ arid tbinnarh^ ei^vo 
Mdpiriha WTwita 6»om>rathkd<Mmvrlwtata.ftanan- 

t»e » c^tede wkh a» confio ea ent ad be nktad by fUine. 
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frtann, hc»c. ikoek. « tpuk. btracfie <rf fc«K atiim ««h p»*- 

«p*q™ in«k** tbeif «r 

T>w chmci«cMu£i<tf (he twd (« 

tfif fiwwwb irtect »h* peffamaiv:* (he fift wha* Th* 

pyratechmu can wlca the rrpe ■«l ■*«*« 

u>dthtdefK*tJa^wg9i>»ottop0C^9d^t^^pK^ 

BP c^)lakon rtiM«nf *nm (h* (•»*•■ '■‘■p" » • 

we'lvn^ «D 0 c«Mplj((iP| *cwk.* H« can produce • lev-piKM 
'boom* or the hlfh-pHchcd ttpat erf detmoon end have • peeoT 

^ dceefvhMUndcrffaJo he n » Iwro befaro ^ 

llghcMf (he hpe. T>« wi« p^ewtehiMii, hom^. ttmemhtn 6m 

even batch of etmtoeb h tbtfnem. ipd no mrobaicha of «««»’ 

•HUP will be^ww kdemicjitf 

Thebi«e((he flrocaebcc. (he e«Mce K • «e peodecr • eMew* 
ihM wiUeijto^.eftdthelfqtte»Mitbe<cfteefnriaboe« *e^ 
H«* ^»h^^*^(heeainff(ir>e<«c hf >cih,(he h i wur w r l n i 

orf (he mURuie. «td the eRemMn pMd to |empc dte ^ 

penksM orf dM «M^aneA» Cotvemhi (he Mielkt (he 4b«cndM 

tiM M e«M one Ml be eboM M« • <eiip(«tM«* «h« ^ 
tMni • ho*Bdf«i>» mei(ufe o* ^mUei ■(( ■rt eh “fhe maOn firo- 

oKben will ^nenlW roqw hoMet < U.. Mere 

PMS dw (he l«w( hi tel. Mnce die hone* ccMpcMM ihe 

tend (O (te MOK te^M to hendc. (hey eec b« ««d W •«T 

pmII flrovcrhe vd m fireerorfa like (he vhMhnc checM. vhcie eeie 

wMf wmt «> produce ai opteren hiro m epecv-ected cite' 
Afi^QAe vnh dahunp tn chcoiMiy cen qiroicify <roMhde. mt> 
— T)theenH»Ke<«ficir u l e ii rfH p ■« eupteeon br t o wp i te t 
(he bcmdmf roofr of (he ceaciM {6m K (he coMpcMiMdUie 
dpkiete) vRh (he biadaig cncerr of die reaakB ^oAica <dic 
bV'producte erfihe «i«telv« loction). The drffairoee Ip the bopd- 
if^ en e r fta (elb ip dw tcpcal tnoim erf ene^ rohneed. The 

■MPi« of ero«n leteeed dhted by (he (tee (he rewiiiM t*ee IP 

proceed ten Mn B teah will eeved the dipeb ««f«b <d 

(he cMibpicn <ihH p. (he ^Md <rf te MifMte «” 

fe^wi PM i ix n widioiP B^wi ee d cl> m1 :0 m ro mt eep leeepby 

eepaioKe. pe^tkta* wt* lOMnpMmteeirfpTKeeehpk M«i««e 
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® ^ d«B drffemH fhefiLiej^lg. VKoi ora i» aiFPri' 

"*"****’ ** “ “***" ihee helieep 

ride (rf darab iTOfih brovii^ b that (he imogpe of 
ro^Bep cMteori roriee Mveroly wtih the cube erf d>e dMwiee 
”.**”^°**^^“***^*»*-t*» >■**■» <rfepe«tyMMl>ed to 
***“ ** vwiidev d BP eqilani decirara pnraoop. 
J B d* rf di* dirapra Thye, (he erain of «i 

feet ^ h^ l/?l6(h (he powo orf ep exfkMmt 1 teMeway 
iBte Ideal eoptetep m 6tt apm Ut Theiatee. ora Im j much 

*“*^ * ^ " ***^ I' • ‘•V 

te e*d Q«i»eM frowb "DO >ror IN 
HA»^ «(¥PW pq « Mra, jrate 

!??■ ^ PBWBtep dM( every expM. 

***?? f**7 » leteiMpIf. Theee nilee ere noiihe tei 

‘V^ hi« (hey do point (p iht direction. Meny of 
^ iK^Ptee convey vekeUe Inteowion 
OOP teemed eerty bi A* earaei ol every pvroiecImM. A aood ete 
«e« rai be the pyroeoAiMob bm defereie -i-'~n dMee. 

BASIC monCHNKS bARTY nuCAl/^^ 

Th(*r«>ee<rfpym. 
end Am «y hdrf pjroi, 
te Am ■* rat ««iy mm 
(df.kUpTmi 

•othor unknown 

!• Tte wiiepyro e»hiUMWwayi(miuteMidcoro>|(Knof|wewr 
rodewtette te teaorks »* never ura rote or araaten <rf 

•cod <r iaher hral MiMrite CemfrtU a Ira fcihd dim do^l. 

2. The wiee pynradado alwaj* aera adeqraee na rad le^eianay 

iraectkei ohen wateit with ray pyrmctele ccevoUkM 






pbu, from «ber P«>P** «* («P««» •** *" 

jy Jm hj *quiyaw ft»«i^y- 

, a«ni«« » no. = axn»-- Ti;^ 

htt nock «■ cb^ »d oM. H* kwj* h« wofr «»*»». «• 
cfcsm i«> tU c>«micd ipll» nnncdMcH 

5 Tlitf wu* pt*owcta« u“ «flf»^mbnt 

(h* pU«M. 

i)v ind H« frM" ■*«* ***^ 

wtth pT»W«ti« 

7 Tht w«« iwwwcW pM^ e"*y «*** c^^nMoi •« • 

« d*»« <KCD,J •-* •nr 

bcwetn ^ fot ddfcmm eo«po«B*.> 

«nMind «plo**v«» «a pTirt«ehwe '•^ 

tm ouac myth |rw(. 

9. Tht prn*«»»«« <*»* «• S naafcm aho ^^ 

•wcharhortv At tt- >««• **TiSteT!i?tr3 

mcikM* «und pno«r<h«c m*mak H* ler>«» ••«»*» 

1<3,*nK iabepY«*«h«« *— ‘* *‘«P <« thf 

oualin AfDCTk»' 0 «iJ* vtoaoW. *i Amenc* « 

nl« jrrttk «**»m *« eh«^ r»fc» uf h» htM «hCT « 
^ mfc. Am«hn M dKhe^ » 

fr« wo tK* -* ift^i «« *o»t TW tvpmawf kwe» 
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match and quick niich to pratfmKifiaK trained 
p if iuu l u >i »< Niter friaLiacker (um to uaed only fot 

imaf fi n i l a i km 



I I. Tlie *w nracechniir almy* mom fatwtmU cw^y in » lense- 
^^"‘^^^^meraraa^neifideiivyfrDmLviniwM, Thete« 
cane o lo make oaiy m imch maierial u oill be laed in the 
oe*» *«iR, Hid eefraoi doferiHr from ucirHU qiMtirice rf live 
■hvm Ofioi (oper rube mf frae aiemUm an he made up 
ahcod (tf tme 10 ihH they ear he baled witckly Jia prior to me 
wtAamt rhe ^n«en wicwed with uorir« live nwerMU. The 
wM pyroeMiden vhM emld hafvcn H) the event <tfa fire, w In 
iheew ihH aeae locil wverMie delwapient KtnHaruei h» not- 

fmmm and aihaequenilr gut cai«fu with rhe Muff. 

Ik. The vfae pvrwtchAlai itoeea ehemKih caivfrilly. OKiJkier> 
ahmU Mumd U% a aepam* eahfrw frian fuek. Ackh d-iuU 
ko BiMed cm the b>«rom aheH m their o«n eahMei. Never «ore 
nen Maham. Thia huU* e< 9 «cMllv true fra chUvHtv*. 
•wrh on be inAamed or detonated bv ccmun with aekK 

I J. The ariar rm»echr« Ud» cmnrwMbma fnm a ci>v»i*i| con- 
tainee, claNt« rhe ccmtarner hrim movrtu on w the neat uep 
Ift the ttferanraL 

14. 'Hie Witt prnn«hnw avufrh Mric elecirKcty m all owa. Hr 
mam Oaah eom ^if aia cm hwmad «friy« and mahei litvnf me 
erf amaeMK ifeay ami aw4^ eynihci ie oi %A ckehir^. 

IJ. The tartar pytteechn* n wary irf mcnslucini waier Into mix* 
•um* cemamtfid mciai pnwdeta. Qimfiiwihocu eomainif^ 
•mae mrtah. pidi aa majmetaum .'uoj jtn& can bmiie on con« 
taet «Hh wafer. 



16 . Tha W1H niaachraB educw hiiaadf ahM fhe nwwe erfdw awie- 
riAhc wivfcs mth brfoa mnuiq iq^even a ^le .rf aenf»wtrk)*L 
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■ *'■* ■>'» 7^ ■ 7n°* 

^ ^ -^— TW wte bttwvr viU 4> •P®® 

mk>l •«€«» of py«*d«n^ T«^ 0^** ST^sIST-S 
E>9lMMS »d Xtkm PWp fa^ TW ^ 

btblWMihT «t *• Kid of Ou« ff**^ «* •a***- 
kfitemMoA. 



VHPNOm 



I wTw--0.«fcTVCI.--K»4 

U> 






ft 



Firecracker History 




Rffruehew ve. wWho w • doubt, one of che 
olAx wMtie* (tf fiitmilii. elriwrifh publiilwd Kie> 
tortcaJ feccedi do not cevcnl cnact)y when Afc* 
oK^m wif* Wventod. hoboUy the only elder 
flii wotl u Be the famoM ad the ivaufd nD 
Bade inOuno hunebedee^ ycon iga 

^a CSMi^o tnwnMd Aiccndteti ad main 
the Beatm of ArecndiM BulMf. OrlflInoUv, AtO' 
Btchm ■■ii Ba^ 6m heahnn tgbaa Ailed with a 
crude Uadi pewdee tnumotr chat la. a rnlimuc of 
i Wl i B pe^Blum or aodnan nlinee abiif with ehor* 
cedandmlto. T>ofuaaaof iheaedtvlcoi wcreni^ 
piaadh made hoa heap Abm toHuvutcd with 
Wocb peada, ilBtlar to the t4ack match* hoe of 
■ ■ prrecechnlMa. Bamboo Mbae am uoalty 
^uke hi^ cotnpeaad of toiqh celldeae fl b e ri 
Havnfthend with etlka. bi fact, Aidi peen baai 
boo ti^B «dl e ap lo J r ««it loudlr what ilvoon 
iMD a ham the buildup cd aeon pr ea io e 
wWheur concaminf any e^foabre p u adw at alL 
lime VO, the Aiccraeken vlA whkh oc ac 
fanilia mt (note recent inwitiora. Theat ae 
Bade 6m roud> papK lubea. fUled with lonie 
ca iphol T e powda sd clowd at the with either 
• crdipcr a clay pief. The rradklenal Qtirwae ftm- 
oa^eriefUkduiihblackpowderafdclaBda die 
«nd» wHh clay. In the Ra Gait, the popular vaMy 
o the " mjjffcii in* ciacka, made from ai all red 
papa tube that tt md to Kate away davib or 
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denoTM R e»ptak» A 

often recycWpBp«rub«hi»b«««ipc««d*»l^ ^ 

TV «e oT <h» 1'*'^***®*^ P'**""**'^ 

TiAcnckn mftiu*ciu« *»ir« *e » «» emwo- 
(hk)m«>hi«d c*f*»ve pncK to 

nimki iW cV nm«« P»*» P*^ 

coamiM in <V Umted Saica watfad u»«*pw wiA ihetfte^ 
,.p^ OiiMie firtciKfceai bo. **^‘5*f " 

So tVy *«lop^ Ui*e foneackm- An-fkeft <««« o«b«»- 
ih« uad chl«»*b-ri po*J« 

ihe m«ny mtkwM ».deott »h« oecMned nnh 9fm. TV ■*• « 
MW>k»l o»e K «he tliK. ewpW w«ft ch« rV e4 *?fS‘ 

Wn.* lActed eh« t»)pw.CTel V poH^ftT a«*.od*t<htVh«- 
eKb«r b-.n«* A. «k .wn of the «t«ym w 
WMid« • •mw*' ovuft *w« 

j^lKy, TW pfobtotw •«»• Bi*lorted br *« • »“ 

Around tV mm of .V cewurr ■*«*»»«* »<»»Kh^ *T^ 
OKU ewad W fou^mhff •amdatuf. *«emen 
the in* of phoioftah «c fl*rwa«b m 

hoine ^ oveiwwi thw iV aomt kir* <rf poodm r*rt^ 

pftcra «-od fea illomnaiW paaoa to the dt«tMw» <d iV aim 

(h^lam (Wb bulb.. So« hmam*ua«i ddadt»iW»na wtV 

HiR My of Wiaho^m. a*-* n-«^-«d aV 

Fl*aVr«k«.Mi o fea fti« «lea, dwuih, •*• fiaa uad 

«uanpoa.au» a raploa.^ ahan a fu*n»aU l« atone i^w> 
cKtfH the jnttKt to Am Ostm. In «jt <e«* **• mf«*ea*a»« 

BKttIdwtW flah powtoat. knou^ aonplt a ■fcrfv rniAmmAm 

revokHNAlad fir«»ck«a mociditf ae. O veam cjn. — fla ftr^ 
erwkera became moat poaeni sad dwr^et rnoae dan^iwa 

The I92C* wet* the heftor of the ftiterakcfbam^ 
ItBpnrveJ technokw combWal with mrnnM <k^w ** 
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■> iam 1 boon eeeoomf, mi at nerediblc vnerv of (mncksa 

waaanAcneedandmld H o m . ti. thePepietoa.ofdn IdJOa 

todWtto dU^UAmifetoifaefteecieckef mauatTYgie^ly Fbwthe 
•naMr cofiapaed. md the dunetioneay income ahu fueled the 
ftieowker btonea ntwh d i^ r ea e d . By the tuw the econoanr 
*■ rcccweauac. Warid Wa II wucmipred ired* with the Fa Eui 
The C3uACto ftiecrKker mde wa e pvi to tVi buainna. 
nmmtrmaw^ mmf Afvwriu urm twu«M to pndixtnt 

T^TV*^^ '***” aetoarwd to p«odMk« civilfen firewoeki. 

Lefi^an mm rmmed aha patouhted the oU |lav cannon ermh* 
«to Tnca eaeaed <m the i/ipaiud eaecken tofcetkvely Itofted their 
w to fta ahnn J mcha ui lea^, 

wto a toief icaevmce Miihe ftrecriKket htonea Jieine 

*elW& and I9toh. bur by then the enhfireworb lobfakee were 
■cen^ . aid the fttocndwr btobaa aeantd urukt attack from all 
atdto TVmid'IMft wetfhecmrken reduced In itomam to • «u* 
■MpDe^ktodto2jptom<l30a.lU^ InthelMOiad 
anciftmweato Ititoam paaetl a ih« redrmi 1ml aveatlv 
cnppMtVdomawkfaewoahaindua^ a leaa the parTthto pny 
•M fbecneien and other tamir‘ fhrrwerkj. Ncemallwiun of 

ae*ai«w*h da fteftoV R^aWle to Cima by the Nijwn atonin^ 

m rmm m Am earty I97Q» Hooded the riimarb maiea with 
Miedddy ch«^ Quneec fl awor to , and there wa |im no wey tor 
doa«« produreB to emrm dtocr.vely. The U5. pivemmert in 
fttoha reduced (he maatoum load tn fiiecitokm fa a riny 50 
Thto (tom the I970»ofk, nnall, "a^«me»* ftfemrta— 
ditola.*C3aaC*r«^ heic beer. amJe prednmmenilv Itoaltil by 
mO^Mvw. 

Wtole maiT maUr the ftreworlu comsunky blrnie the •fibcr- 
^*fc*(u^to rcMnciive toewwka leptoetkin. (Vfact ii iha the 
teem to have toted much better m the laei drode 
toedea the cmeryMlve Reapan and Btah adaWlMrKiona. 
Amcncai ^wannaie |ua wmii ro have e panhihmoii mentally, 
to totsh the fMeworto teicnea ha toller, victim. 

The ifcpto farwotb bwnoi penera w many «TywaTur Itie* ftw 

da cnamaf ennepemeiu that ■ to ato« dt>uMul <ha the 
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-"■ *• ■" “'T ‘-^!r!!sr.;^7srr!U. - 

the oU M«b «»« bc^ S« 

cv-« *'**r'^^ bJS 

wiraint uMftgthc WKk cp-IcIS' 

anJ «.pk%^ng tf th« •»*««• w r»'T** 

cMcil »brwi whnilV «#KrtW»wJ •** •“***’ 

« The Ai witto 

tiiS. ~ 

(MVti A' *>T> 




Tools and Supplies 




PUrmcA onknv nqiMm dte uae ctf » kIkudii 
^ ecialiad ibdI». SofM d dwae can be ndc «•*' 
tfy (A • hoae meUKv. Ochen cm be bou^t 
ilwoM^ dtfstKal houM*. phoniuctn, o* 

oda eowdtimiil eeuteaA BaM dtettkal lab ware 
can o6an be found at bi^ colfoica and unlvenMe* 
duDia^ 6ttk aiaplue pfoperty dwpuakiton faekUcMa. 
An a«ph' eWM can ahm MffiT ^acialUed ispan 
Mid cM J bf »d. m well aa dacofaclvc maceetaU )(U 
pi Inti Then an acvtral tocUna1<en who caKt to 
the Aicworka vade» aed they advmbe M muai of 
dw trade pubUcatlona. 

TWIiiwi *?nrr bind d leak accuiwte In 

we^B^ tfliall 4 uaMKM at traieriab, b a 
MM. For faneial uae I have found (ha triple 
bean Uhceatory balance to be without parallel' 
Sone people pnfoi a p owder kalanee Mch a* 
pun embaimti wee for rrloadinp eanr«^. 
However, foe HiiAilklrT, rebabdirvi and eaae d 
ne. a itudenr y a * lab bafonce like the Ohaui 
u prubablT best. Electronic balance* an neat 
but tend to \m tampetamenDL expenaive to 
buy. and nfotivelT espetwlve to Bialnnifo> 
Spewip acafoa are tuxorloudy irtaccurva. 

Bfcader— The kitclwn Uando. or similar devKe 
■idt aa a cofiec pmdec, can be uaad for |«ilverb- 
Bif nuny chemteab. However, the wlae 
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prnMcchntM cftrefcillyctew *• Wcnd« «6«ach «e 

fTWflt (hv htt dvmicab free CMOBAsMi aw 

be eoiain that CIO mvwttcd Mob* ■• pi«4iittd <hmC die pvi^ 

mg piDcim <rf dw potmeJ 4x aerl*ne»l iptkkvt fa* 

imp«M or efecmal dMlw^ whether acic «e fan dir ««««. 
Meoden •« lewe »ed far moini *T PT«wchiue «a»pP«K«eJ 

Cor^f'^ainl corU die okMirfifaMd once laade torn cock m± 
hmk, make ^ed ml iih^faeieM kieck^riiriiuriii la««licr 

ebeedec diev were oMneWely fa* diii prpoce. h* taMe erf 

thett e^emr. MckA «« iw* often W far dib papiK Coifa 

M (n •*»#<•. loft, ind «ry n U mi w J *• »h** W«»- 01 
«eunc» •ynihetk AdfaccoepfaM'‘cBcfa*Sf*nM»«l-«ii(edfa 
(hm pwfpcoce. miw# di«T w* l*d. dew*, "id Mhe rthtt^efa 
dinfmgc flrfnl P^ojcelklcc- 

Several kmdcefftmw* «Md In Arovortoindilnt.'nittaM 
kind fee iMkir« flmcncken tod^s • «di ■ fee Mtiv Mhrr 
^ipIcuMM. l» km«n n ««eo f*M. •he hnevn ■• 

MfatY ft«. c»nnon ftae. lofcry wicfc.aid »fa«h. TK»a • hfack 
pow^ hM anivTod vMh • dirtod wiiiver «»d on* OT 
er« ol fiimeelhiltae Ueque*. Thb fw «cm ftos cmiti difc' 
Bic iMnufaciifivn m •rw»l Te doc, dir bea wtreo 

ftM «i • Xi* <lm 'XT gnde to mHir by die AaviGiii Vteeo Far 
Con^tM afOMcer. Mtoh«m. nmt OcooM. TW to 
nale by (he Pwplrk BepubUc <rf Chtom to to efaofare pak 
IVne fac for emal toonifte come* toi naiy verletlA The bc« 
em «e (he F^iei V* tMM ftae end the Icpenra ^ ttCBc ftar. 
Tht wont TDM face he* been • Chtome one aiiniier toi ^^e*> 
CMC to (he FtoB ftae bw( very audi prone n failire. Enei^ 
BlcUord iMhcce blMlf« far Uaikf te die Ra fae 
(het to very gecd ba dtfVkiik a get. ctom Rtokfe rd wiA nee «efl 
\t to firenorki coeipaiton Raiieaber. ebe wia pycDcrchiiM 
doeai'r kDnp cn dv her; he akef the riflie end tnndile a ^ 
good fae. Ala. he to item dal cHae fan ach a diejipam 
dme faa bum wterMUy. It to seuelly dtofteuli a dccmuie by 



Id 



vaiel m^ecticn whether a hoc rhey 
a di^ an acre ^Bigecoa w u 
^Hy ftse dia bam ecremeUy 



In and bwninc, end 

ftx BMiy anjltceiiaw chan a 



-Iheie m* aveni deci^ aviiUfafa a t)a publtohed 

(^iMLlaic iKsioue fee devna Mended to cut ftiia qufekly, 
iifaly. aid vtoh iMimel uoMa ar^ ncpeiur. A gcud ftne cut* 
«f will am die wtoe pyroachna much ran end wort, 



c/ Hwjal eem ar aefel n the pyrorechna. 
When one to worfUng wtoh toaoe a irdtwtr« ehemleali, dtopoc* 
^ kM ruhbat a pleato glova can be aeftd, Pbr lightUig 
Itomriia. haeetw gbia een be a #»d afacy pmcMiMi. Kid 

lather fbva ae goad proeect Ion far Hi« ftreworka and lUo 

elfaw far fteedea of aoeea em and good ceotlle eciaKlen. 

•The olden glwe aed In firvworfa talking In 
•a* the naRivbaed glus and para and the hide 
ffaa aedr ftoa enlad nrraiti. Than kiD work well far 

•any pyaeccluMc eppUcafam. and they lend an elr oTadwn' 

^diMiMV be lacking IT modem. »ymhrtK-haad gluea ei« 
la^ ^dtoary waOpeper pmu imdr fte* wheat narch wirh the 
offaeeal addtrkn erf ndam cilkatc ahiian mka wefl far 
rolltoig eaata aid to dieap. Sotm pyretedmwa prefer M*called 

'Mnyl •edpeper paae* ftw oa iollto«. 



Af rieei I^AX abo known a *white glue* tifa 
Flan k, woifaevpi hewer fcwaenyep p l nakj m but to eipemtve 
^cfe naafeifiechnailniewheiihMorieeuthpnickvtoaoughc. 

V^mnetohaapaneiMweudientlciryaiccaeieenw, PVA pla* 
«diei uafel fa maiy pyrarechnlc appittaikn. 
5 mc pyicaechnMi hare laionad pr ut i kia when they lave ueed 

PVA ^ua a ^ ftM» faio caw « aeme the gha can penetreie 
^ feee cme ad deonge the faa. Ot^ gliM ne lea nfafat a 
D^i pv( 4 ai 
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CCIM« ID Oianv tbm&, bach pwp ^wl hmtfc ad «a1mI 
ehurA»fechcMa(ipl^ia>b r i a iiili n iHd>Gha ooffciwrilfcn 
fiunt AppliCMiora whm atMinsl (kic vcsiU hav* beca lacd 
in dc<adi»fMi> 

Efn; mM jba u« c rtimAm tar ^vbcatora bh« 0 uint 
nttnar rubca on haas whet* fmt ■rtnich a icquacd. 

HdPMct |k« ivmn papular far cctcMd aprlicaiona. A pmt*' 

chemKd pittfejet «Uh • ipec*) ^ itni^anaK. ha niclc 

glut Mrfca aivU fa* bMd«c puma hw cAc liwi 

CM« when uainf «c la the priDccchrMC aorhaha^ beerna*. Am. ■ • 
applari hoc, ad. Mund. the da^oiat jur« «■« «l*ctfMl ^pb* 
«w« vidi all eh* hiMrAalcattcMy lo pyiurahm 
S4«aidc«*tenM 4dh*aur *ra» papula « the hivavdo uduan' 
(n (h* k9$0t and I960* fa* mablnp «d plu|p n alum- T)uk 
oacwHl uu»llvddn‘iiCMdch*t*a(<dcii»caidefa«n«AmlM 
in icoria. Howtrver. fa* hraioiv^ abt, eh* nmarwl a a«d* W 
adding chlek todiwm »>l<a* * lokjoeo a» pcacipuaicd chab 
(CaCOj) uncil a heavy emallk* nan*a>anMi • achWvad- U 
muM be laed ^kUy b ataua e k tn* Uk« «cawM iwIm than 
drv^ hhc owac glw**< Sotne g< (he n ld h i m pyiocachAfa math 
dacewren Itn die face ‘dCb and coHr '70>^ wodd datura* «hia 
camera faom plaaCK aqueeae bemka, Mch aa cfacae m m ut i mn 
mad fat dlrpenaMg cM^ m che«p rmtrnrnmm^ 

|lp— A cpel known • a a lo nc imea uarhal or nccaarr toheU 
tdm, cup aeu, or wdWiMhed Ikmmka m pctniee while ABmg 
or p ei h an»n<*>**^d«er g pe*ar * m ipmhem. Cdien auch a 
can be made by drilUng holo Bi a hoard with a Ml pma The 
hole* wdl accommcdac* a peetlcufar dfametef d cube, or rde* 
CMi be npponad igmghc from che ewade d domh or meal idA 
arc tel U) (he board 

Pehulawbu IB (he pyrecechraa* 

workihap. Larger ooca «i be uaed to apply glue or to 
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wbrife makiac Djba, .Smaller pamebnahaa «nh rmnni 
^ on be iMd o> air M powder wd ocher pvnitech- 

nic compoahiena. Fa mlMrif rnfnrinnm. any aetal 

pern cd dw bndt e»^ o> be eo% ei ed with mmklr« or 
ohec imjULiJva covovc le erHiee ca«wli^ ipwfca. 

dmdd he chn ii d dier aeeh me wkh Ivory totf 
and rtneed wuh water. Thu will bach h^ leimivc roldue from 
" and kero a aue>iidUbMa« oMing on (he bndi 

iitemMf h«T i wtp md Mt ■ tyMhfftie derer* 
r. M hefau laciuu mk kuld igi In the Aboa d dm bnwh. 

ofaoi eamtdmtm dm fenhiem ) Plmclc 
> ihaild be evotdad far lar in moLM cracmoaliUm. Hnc* 
die phnUc Abe** etmm a amk 



Fapae— The neacchnw m^m vae «d many papen and p^er prod* 
uea nhkparaMm In ccamefm po^ nil amtvrida lud le be 
made 6«m aciwh a maed od lecyckd. ki fan, pyvccedwMa 
be amoip dee oldm poup* d mcr*fan> Bara, far 
*• ««o** fa hM 163$ book Bit Areweeft'O^aif thar old 
taw hoaiw p r w i M dm Urn pip« faa rnttMi^ nckei rii i 
rmtafa and oNlrdy m kv k^ tan. « veil ■ b^ 
more cc otode a By aood dwn waw« virgtoi gopar. To^ we >m 
rnmy bMieb d p^m In our wort Krdi paper, a rekilvely erode 
^ "rong ma^ faom wood pulp. • ofaew iwad to mdic 

ni6ca.end|*i»apddlab M I* wnde m mmy cSktawnaa. 
* *we*d»" Oiaaip far nmo. are o6vn made from a 
to w ed w h am"r tadt pipe* ($ 0 w 60 e| thar can be 
^ iwdd to wtoe makfag. A b^««e we^ biA (e g. 

m ihM omoaIt mtd in mmB Utr^h m odtff 
«OTd by faepkecpne. k uarfal etwn wtoro ddktoc 
are eallad far. aveh aa Mkk« M far 
honwed kr^ paper ^e la very iwefal bcoae k 
' the orod id uaa wBa w i n m tube idliogand bacwiae 
■ k »*«kUe already cu* d akea dton odiil co iha pyrotrdi* 

AM. *nioe era many koA of iwaue FtoWR «a oefal far 
•facoKhw WT^ptog. Mora MgianafKh. hwdimde jpwicae tk. 
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•uM IW i»e <»' *** *“* *“if| 

ft««AK Pwh^lv ch* M «i-« - 

c^ Ow* or Ompi, *h»c*' ■ 
beeM*e <rf i» W «>«»^ 0*«« 

«i>||cc«on •omrtWM* «• 

C3%»e« ftre cfct^T . D«a«»»v« m» » • £ 

M0«n »d coiorfui odi^i P«P«" <»> «»Hf 

k(ndi <rf ««*« P*P« •** • -^K-ncm •* — • »«t- 
cl(r« !<»• beiDf* i« b«e»me «*«hK*tW*. 

koc-m-, k«h oi ^ « — * !^. 

kM ch«. $»0. For chb 

crfoT w 0.4 «. 7%M MC of woW Mr •*«¥ "«® » 
lA pytoccchnV' 

o ^ handy cool far cho P<W wwtoh«^ wp*- 

}.fon »rixif p«» idch t movooWe hod ^fc«r l 

UadM wKwIe* «r^ o»h« ^ fii*woA«. Mck a* 
cu. Howet, mooy aapwloncod ptrot«hrt«i »* *f ^ 
hidi^k » piw*^k p»«»«. l*tf'e ■ pre» kor “»» 

ova roflwUnl •** * moSWc, k»eWn>« c*«««T 
icnhi and caduslr^ h«ari fnm *ock ■!»(>•« 

H„-„«r-A food rap-otot » a «m« wheiv -oA««* wi* ^ 
apaclly -eal po*den "T!ZS^ 

vMB Bworedinoc avodi <he «h*«p. s^%mbtK. r^«r «" 
rt^rocom ti-eoA ha «« a p»d ^Jcrr -«*H 
BiKh'r reapiracof *uh rapUcaaWa f»lcm»cm iM3. Sm 
pytt«hfti«» prefw foli^ prwe«"d 
tMuc as«J itMxfc i tiinam ^ ikieVi 
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Rock r^ — A rock tmblar aich m bptdary onthuaiaaci use for 
«m* aakaa a ^>od baU Bill tot friodins chamtcaU 
and BislAf toBe pytoracitfUc compostionL Urually ihcs 
p(«MB la accQB p l u had by ojaMlnt «hataical<i) wtfh the 
“khTBA of icBe pindint Aodnim nich aa braai or bad balk ot 
<pecaattr deai^wd ccremtc ^Uidlnp balb or cylindm. The 
r'odiftt iM(km lumUB 0 i d« rumUu^ )m alca^ with rht 
chcBkaKa), uwhai( any te^ cnaterlal (bar falb between two 
c^ (ha cuBUtng Bcdhim. The Mae pvnxechnac avoldi 
pvMhof prrorechfue oUamrea that are likely to explode fnrn 
frtctkn or iofoet (audi aa fktk pmdee)f 



Shvaa Theae are Uapajiarw far niilnt compaaiilarM. TTwie arc 
HrvaatvBBiiiLBlIy availabk fm eenm ka allien char witk 
««ll. StevcB are dawelbad acceedtr^ to ntcah mb. (Thera la a 
variety cd nandardi far aieve math atiaa arcxind the world, but 
dw Aaeneara w a mfanb are weed M ihM real.) While ki M iwi 
ercacc.OAe can chirdt of chealeva oieih nwabei w (ha number of 
(««nlr<v per bneai «nch in che alevt mfaea, R» IriMaiwc. a 
•quare.iAch nirfaee oCa 70 meah akevc. under the Amarkean aya* 
teoi of elaaaiAoaiwei. will bwve 20^ or 400 opetiM^ tn each 
aqueae aidx tha hi^ier cfw manbet of the aiev t , the an«llar the 
M (he acjauv S kev aa far mbUng poarden ihoukf be «i 
iheKMOaaedt tanpe aaa ruleertdbe tnadecfbrM, bnmv.or 
ocher nanaparkHip aaetal. Odknaty arari acraert alevca eta not 
■iImHc fat w wth nk e toe aotce they lire • ^mik hwnnJ 
Snfalaaa ated can be laed far nane puipuaea arhm comakon 
tcawcance • a caMtdetaam, Kn <<an eauae aFeaka. aa when hU 
with coaBke priralnit media. 



*i»^— Good Bohry atrini haa many toea In pytocechny The 
Chant* cdieii uat hesf Abcr, which b now difficult to cotib by 
m die Waaa. ArntricBi araJ Italian pyiutcchniau terd to favor 
flax twine far marty applkatioiu baeauae cf Its excepliortti 
wetifth. Howvvei, a px)d ((uaJity cotton or cocton/polyearer 
■rmp cos bo laaiJ far BMiy of rhr appIleafiorH destfdied hoe. 
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For mmff pynxochniiB, oboWHii reUtbk 
plia d irhftfah can (naem paeUam. Ai pfMfti, 
ifvaJ cheoUG^ n«^tm »iU idl tKhnkal 
<h«MCih B w»r aAdt «lie cJieaiM 10 laak dM» gur 
Ofem. da mm eao And lalbMr iMcaa 

^ ^Micab daoi^h |Mi«a Mch ■* 4hc Pimachnlca 
Ow4d If X U'i i MkJi iaJ wd duoufh advarttafnenn (ft 
pwWaom Mdt m Ammkm Ftitumh Nm Mvv 
e^MMciri ojppllca <m0 aktp O'l'inaia. but R A the 
tavataMny of the bui« «B aafa gmuMi da mM»> 

hi BiM flrvwoA* BiakHRp tochittail padt 
chMUok M 9 bR* adaquM*. H«— t iw. for 
i4te.^pHMrda«hvmKal*, iha bcn«r. lof^cm* 
rtaa have bc«o written abaw varteu* ehcaUcah Mid 
ptdm of diaMeaK 9M<Aea% pCftoinMig to thdr 
a* lit fl iawQt fci owkin^ Hm ■ tone Wfmmilon 
«nd • pemc*i« «n da cJamlcab uwd M (he pi» 
cadaa J a wdi ed Ri B« fiav Theer> «id fta d n . 
Manftdno) aaa. pfiocheo»k«b are toxk tonme 
^pm. The vRe pTiot niu ta rraaa dm ■eeaed* 
and cd» i^noUhtllrr fat ptwarrlf^ ho 
haaM^ For hodior Infotmaclon. refer id john 
OaUlof^ Chaiv> «f Pyromehrta> aid Davlib 



Acereldaa redo — Abo Ijiown a *ied fua.* 
ae i o i dw laatn oa latmlpteu poihici pepu- 
W fat tar a a boida aidA* fuel In aaip 
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pyrec«chAtc «mpc«itlcAfc It a loluUe m mem iknholt ad 
other nonpotar c hen o . but nc« a p a e i - 

AIumIav powder (Al)— AhncHB pawder fnmre a 

aid vwinm Three uc tataUt dengatedbir taifck Me, ehape, 
•id •caat<(iMebytnidrnaa«r,UMdBea«, orcodrptofcre. Fm 
lae In wndlcr npiodmg rircvoAe, the beet ^tda pceaniT mt 
400 Mih et Mate. The Wee penirir dwpc ■ flake, beceiar chs 
Km (he yeau'ii wrkiM uca AWnhitely tba mam poamehi padr 
at ikimBiiB • known a OanaB bbek m Oarmm dak. T«« 
hme M Germany aarM^cnnc (hte akawMa tai^ the tndr 
racan Mack Me ad ad Okna Same AarWan fna sake a 
cW» id akaainuin powder kn own a Afiwnan dak pyto padr 
that a uaaUy ahcNH 400 nMh and worki ipMa wdi bto not a 
well a* the Oerman Mark. One mU known kind d karrtirar 
daik ■ (he W9 Hwde by RaynaMi a Akoa. The Oeewne aaka 
• yaeaty bwwn a "Blue Hea^ iha M im^dy i^wline eo the 
Aaerlean dark In ^lallty' Akonnoa powda k elm aade In 
franvUrard ipherkai parr i rie ihap ea , which are neat*w>hae wd 
Um raio w , taepemkatv. when eakint opkediAt fatacefci 
AkaHruan duel H a ka o m t haakk haaaid «4» keia h wJ « can 
Weaar the kaip. Alio, loma oMdieal raMafchrce hel*r«« that 
•haMMB hnoke k ralated lo dw thethpiaefii at AkheMork 
dkaaee. Reep inew aee u odkaced 

AoBaewy [8b)— Ancioianv metal le cdM for In otany awl^Mad 
pTTotachrwe forenubeiortw Ac peeeeni, m ia Jmd awMony h 
dUfkuh toobraM Hi die Unked Wanadia lo Hi lepifanai m a 
(osm. In the ^ya W4dre ahimimin ecd aaptaaiM ccaWl W 
produced I n e apaulveh, arxioMmy metal proe ate d a ■oollK 
fuel Mtsee for many pTiDtachnic atetua^ Ammoot leactt Wa 

vUdaiih widi oa r8 K > dian do e idwi ^ o> aa^iMiM- 

However, intlaonr and H> mto ae cone caaokm and die loc 
of p i wu lv a clothing arc Hdteaeed when Mig wHMoryy or 
any of Hi ala <ece Andnmy enUlda). 
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Aotioonv ntfide [SbjS)]— Antowooy eulfide « eupplied In two 
var«et*» the Hack inaulfde known ae cnWtiie or Xhtnew 
needka' lo amenlogiea and ihe ceangc-colored penuMilhde 
^ uae m fifeworke. the bbek trUuHede of ei lest 350 
mcah or hnec ihould W ueed. For gee a an aUltive in Huh 
(W common 200 me«h "Chineae medWe’ will do. Ajultnony 
lalu are loka, m wa mcm he a vy metal lalB. Reiplrator luc ii 
•ndtcaeal Abo. the emo k e from rmiiTirinr liafiT cooipaliicru 
M toxk 



An^ dmdUW [Aea Sa l- Alee known m •re*k*»r,- aeanle (JimI- 
fidewMmr^r rdtaaJ mb of the heavy meial anenu. teed in 
?***"? ."^ **^‘** m iome amoke coopceiiionK The 

» V*de CCMM hem Man. Becauee cd lu tmKUy ihb macw 
^ • N*ilaed W (he CPA and » mctMMngty diffKuli «o find in 
d* UnUed Statca, The wtte pyrtHechnW ueci ^ovm ad a rc», 
pirmor when Mwkmg with fMlgar. 

Bae«wm Mtme (l*<NO>>jh^Berijm lUiram k HmettiMi uwd 
tn rtaeh miaiurm ae a awWtriuw for petamium peKhknaie. Ir 
Ww*»^ a gemd qimlltT flaeh km atiwiilv* ihan pnchlcpraie 
naak, 9ai them • a trad*><iA in that barium niiraie k qulia 
«OBK. Since It «an W abmi U d dlmtly thrvi^h the ikln. 
etpectalfo when mwad wHh pei«rumn. gk>vM and reeeira* 
nr are indtcated. 



(AaronI IC)— The beat chaceoaJ poenbr fm taa In Areworki U 
wmow chmeoaL Howavm, chmroal manad fiom a 
«* will abo a<ak (Wah well The 

PV*ondaiaH ateadi ^tc chaeeaab mtd ihoae nuiced front yery 
^xida. eacepr for cenam ipacdte af^icarloew that call fW 
dm. ChacDol pewa b r e rrmW conmwi v iiUy are graded Mcced* 
■ngao m m tnaih cum mnging from reater than 20 meeh 
•** dte war dmm n ait-Aoar (AF) graifo that s a very 
hne, (hiadlke poade. 
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Clay — K*iBikjuf clay i» oft en lacd m o 

mix*. Many kind* o/ «ky mw wiirafife tor ihk vr. Ow 
kiad !■ called l U wh om a Bo^ and b av^bfafe 6 m wm»f 

eenmk««vf(hm Clay can faawdwkaa^iljt^ocMcaike 
tmtcd wMh a nail amowK of m (In chn 1 paceK.«a^ 
«il«d M a powder cr diaovad lei a astveM wii m laaaeie. 
Awnd widt the «b« albwed to evap wa c ce amun 
ID cohaMon. eepecially if da ftieweefa will b aoe^ tm ^ 
perade aidfce Arad in eub-fttaai^ wovetanm. 

Daniaa— Ontnna (ee dcatrln) m « dtcmkayy aaidlM nech 

powder laad a an adhcem b(wbe« tad a a ftal a any 

PVmwdinfe muu>am There arc two vaftarwa ^ jmiwii tin 

And uee In pn«cehAy-.wh)a aid veOn By (hr <ha n 

man cod laeAd U cha yelbw macy (In h made co^aaecbAy 
^T***'*' II ‘ ‘r~rT-TTirThiinr>|lifi>iiil|n f>iiW4(lLB 
preen, the whMr meh pwedvchmaa ccte roe dMbnlva 
bravnMi yellow. Deurvw h reloUe « w bw en W akohoL 

Cbitrlne ahotdd m be coiftnd wUfa (be a^c. denne. ehidi 

H t very ddkeew chcmkaL 

« 

lm^da(N]0>|— Immde.caaaoAfW. bnaertarenda 
■ eacalvM to aid the b n^tki wri of chkaw or pefehkren to 
BNch the can wwy <ha aei^ne dkatde b 

M»preue dMde [MwO^ M ati ^m dbatfc ba b^ cm' 
relllm ptredar ward re caalya the ^a^vcabron tdchlenre 
aid imhlonaa to cape aid iwpahn k b rma^K ha 
tooeaar the wnelilvky of comiiaeHnb camtofa* cUmea* 
ad peichteaa by kreatoc Uia anoaN enai|y mM re 
hPlita them 

Wiap herua, nnrrdifiM rfaf— Ato> known a rad 

ereorfhoa phorphona a ai e h n nntd dmucd a %c- 
wOlba (vtmMlf ifi the manActw^ c^f p«tol 
mcfly In eerSfo eorpa dm ad other mv«ct-anrt«e 
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Co^ioaUon* produced arfth thu chemical are lo be 
the yean tdeawloft Red phcapirenii u very 
aaaive nd tom conpmiam of the greain afaitlvirv. Ona 
^kf rn conftaa ad phorphcnu wiA het mn naiia ne. 
•hn (VHkre) phndna. Co^MMiicn cntakiinc phoreho- 
nana be hnAad wet. ad to ihewndlau pm^ guamiiler. 

rtUidiia kfly— T>ia • loiMlaiM md a a cooponem c^whwk 
“tofmicn tha aa hyyeaecplc ftwli. reoh a adhn lahcy. 
^ C< a»h tha cehrrwn welei-rhrcdHr^ crynh ad alre 
h*r*na the mteam. Wdto| iu aft comFibtion. 

friaa— Many toPtietoUn abube tha tare be rdoed. Aa b. 
^ad wtA a fWimabk autwa to enrere aaa of lyiiiion, 

(I known 

powder prime. Thb b made by mlaknc 
••led blak powder w«h nbmctlluloa lecttuer. Nkirocellulea 
hew. drokncm a nfc lacw A tha trade, b aually rep- 
Hbd a a lO'paecam mbne in acecont or other Atom. The 
ftmhed prtae dndd conuM about 2'percent to >*peteent 
rrtooeelMaa m Ae fWally dttod prbnint tnlxtwra, The misiuce 
wtUrndtobe Atonedw.Aaceref>«annfcdwhila prepaini 
and wh ile uMr» am Ac acetone evanwn very quick ty. The 
pTKbawre nlfhe Ae cotiipenenu out after cakulairv hew 
■w^laow wdl be leWad for a yvan amount of maal pew- 
da. He irma the anura mre a luirebk coruaiiiD— peiyethyl- 
^ cormnara work wwlU-ard Ain* to ihe cmutency of a 
AA ecetne. Fua anA cai then be dlfqiwd Into the 
aonwe re (««me Aen. Thb eituurc neeik to Iw Kbr^ ftr- 
toantly re aanrato lo homoy n eKy. 

Peaedure etdreace tKCK>j)-Potaolm chlorate b one of Ae 
am 1 ^ oadben to pyretechny. However, comprettkn 
aade «iA Ir tend to be much nee lemkve Aar three made 
wbh njtfwre <w perchloran Fkbaaium chlocara b lelaitvely 
ncnotoc m saaD qnuUia erd m modnately relutde in vata 
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The beer techoKal of pconivB chknc m f emu «coa 

(tuii Swcikft, M etccnotvwd enth the htehmlcuftc 

pcp» e r «o abssidenr kn <h»c fan ^ (he «orld. 

PorueluM ^tMte [KNO^}— AIm known m '*Bhpmc.* foeiaaM 
nitrate (» (he oUe« k n o wn cnidMr uaed H> fyvocechn*. fra lae 
R) black-powder type corapotitwa. e^e ii the coanc ■^tcufauc • 
al cmle ot nUrxe • admnete and esitMelf loe ap ena n ra. ]t • 
relaiMwIy mntrntc in hiuU quraKkio* 

PmaaMtira perehkwaae [KC 104 ^AUo known •» *prat.*pra<raiuwi 
perchlorMc M one r4 the doh wtiMy raad owiJueii In ptenrah* 
ny. For manv epplkannna it u prafcnwd oiwr ihe chlrawc 
became of Ma aueb wider mrapkn of udeiy CanraqgemliL H hra 
a be<(et teputedcm a raor^ meny pyiraechnMe- kMoxunorafy, 
the perchlorate u aMipIv not wjtnJ lot icnwe ■fv'l'racwvtk inch 
m cape and torpedoew 

SUfea [9*0)|-^:oMienlv known by (he (tod* iraaM* Ce^O-Stl 
and A«n>>Sil. himed MIkb duff ta lAen laed e* pr> eddMtwe far 
flaah powden to Inereeee the fttcnfih of Ihe raemoo The (^ic* 
(fan of famed Mhea N (o keep fheh fluffy and free d o wtn^. 
enhsncJttf flame (iinopiiaiii throi^ (he tsoitwrc. Fumed aah> 
a U weed ir\ the tool end die mkaiy ea a moM leWme apena. Ii 
ervmea aa a AuAy whM eryacallfne powder thac ffaeea eeady m 
the air< Fumed allica la no( (out vewpfaatve. bra w la hraradm 
to breaihe, iimtler In many woya (oaataffoadira Rcifoiwor uae 
0 indicated adien worktni with famed adlca. 

Sfldiura mlkylMe (NaCyH^O J-^^odnan fohcylate • a white cira* 
callirw (vwdrr. chcmkally rrtaled to both aipinn and locnahol. 
It It Quite hypracopk; ihat la to a*y> ft haa a atarhed terofawy 
to ahnitb weier hum hustJd att. Sodiiwn aol c yfaae i> oaed m a 
fuel m aoree e j iie ca of a^iallins f ii c w raka . The ideel praTick 
Air arrma (o be a nomirully 200 mrah powder, all peauif IdO 
medi and retained on 220 meah. aalteydaie rami be dm 
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(ohffvm wdl bi dm davicea. Vhen wee (he Fcpwtfe be 
hoad by loetf id 2S0*F cd <ky. Difad lodium olkylMe chrald 
bciaeradm obnihf coDOBMa. 

*•*“•*'■* tNaj^iOy)-^ aedraten of aodium ailkwc in 
***^ (woCBfhaa} la crBaonly ward aa a corapenrau ofaeveral 
pyreaechnff adhnvea. (ndudu^ ■» gaed for ph«mi tuba 
and aim • on ocBMonw far mafanc (he mlomem^ finidiee ctf 
cheny homfet raid fhdw trap e d oce Soknma cdaodlirai allicece 
M toMffcully avralobk ui many ecncwntmoui the hl^ 

(he pcecotapa aodium a d i erae in the aolidon, (he more vU> 
cmia (dudi) k wdl be. For uae « a pyictachnic adheane, (he 
erairanoraien dieuU be wt lewr 20 peecent raid w more ihra> 
40 pcrcraff. Sodtum alllate aoludon M atm ivWlable lr> well. 
MRhed phramecira or ha n j wra t Roiwa. where it may be celled 
effher wecee ^ara ra aai petraoer. 

FMrtn [C^j HclOe ]— Stcrafn la • waacy, orpiUe cuw^eMid teffd m 

■n «d m peoducing meeel powders md (cetietttnra ra • fuel In 
(mte th nk (Mcnawa. 



SwJhra (8|^-&dfar la a wtddy mad fael In pvrcrachny. The brat 
ffidra far m^Big fasweufa etc (Kara 'belfar Hows'' made fat (he 

qra nd ntbbo bwfaacry New bttchra of mUw dvMld be (rated 
^ raMfciel ecfdlty; whadi can be dengemua Mt many pyreeech* 
nic afvllerafana. AcldK aulfar (fra caample, *Aow*n of aulfav*) 
cra» he Udfajwd wkh mepiraw earbrawic (a I percent) (a 
r e ha r t ihbacidMy 



^hradera (^] PbitJi dmded titaniran b aomeranes (p Ha^h 
powder* m oe^to give bri^varfa with the c^^irai of aerial 
aakte The hen fee chla ve ^wtJMttd or ipcnfc powefas 

•ramd 2D-40 m^. For uee m poimd ei 9 lcairaw. nnallra mrah 
Maa ara lecooraanded to efanra a a Are raid ^ery k raia r Ja . The 
wira pyiD *vo(d» (he lae of ckaAlwin ai pruid (afaara raid rne- 
*JffAera haeauee ihcharmatal qrrala aie haaardnua- 
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Water [HjOl— Warn ha» nir in Vfan 

H a» a olvoc or muisg aid, the e^Menced py to wel int 
jmfcrt the pool wwet pcwiblc far bkm ^i|dia»Be ra»ill>J 
•wer b prahahh the hta. faU oxd bf daiCAhed ■w u. 
wiwr and *eU vote ear tdisi tioi am^de far many pywrcck' 
nic appliuciena hccoiaa ol hhd* oan wuw at ^wotrod i 
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Chinese Firecrackers 




*nieC}ifaaaa Arecn^CTaa wonder of 
Vidi the mtm prirnttire td teehiu^. the 
OuM here prodMcd iha paeduei In one fern of 
anmer far htaiAada of yean, ond in Moiu^Oic 
ir^nim. dte lack of mmmM« in the 
pmoaa. Trodiiiiatally, the aanofaerwe cdfWeoiKh. 

ao •• a «naU «tti^ fadimrr. T>* 

looAiead dad own popee far ihe CMa and vnp. 
m ■1*00* day tdtm bou*! poper far 
bow da /apMae. TV black powdae wd «« 
mmk under alBtllarfy bwocch ar*(Mu. 

'ZVAOmOKAL mMrOQUBS 

71 a mAm ppioiechnM Iw amni c^wioru 
■***< • t"odua i>iM laarlrdivlKam the trw. 
dnfarat Otlaaae fbacneker. Fte ha wtw 
vhedar lo fo • far aa to Mke hb <ma p^ar far 
d cawfaly Mplar w uia pfabi. brown 
krdi war d«i to maka the papa*. Ifawtm da 
Otfata «aad a racyclod Abwi p^ar • a rub dai 
baludad rawipa >a CT. old hnha. | — ^ n 
a<d even Kdfl pi^. In da cW ^ pmk 
pD<^ (baw) or ethe froft a i t ce am ma- 

*o iwpwt a pJemc waftt 
Thb pcffaMad acenc b tirWaMly abaam faon 
■■odan faeanckoe TV mxm ny wm to pe a 
aa oafcbic hb own p^ar d audmtkttY b a 
wfacr coradaratBD. 
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4 PPOMIIIBM#! Idat 

Tht M iMnpk, ahtioijfh the pemea* B radter nvotvoL 

Rber tm the paper em ease hoa ant odn cv ambI 

flfcnr clotih oe theedded pbcc hbei boa plaaci *Om hlw 

necdt B» he eland »d tMapendd n a vmr Mi vidt utf 

fra^awc. celc«, oc bifufaa« atefA It it fibmd (b ifirriB. then 
uaeltad, piasad, and Arted. Then the paper • cut K> us km "** 
lolling. Then mv mmy Am hodia evaihbi c on the an and odk d 
paper making 

Chmnr FwaBcien la an eaceflent fUa th« dim iia il a m nal 
Ghhwie reecfacbaf making M Shar^i aoi^ 194& ThA (te }m 
bean wkkdy diplicaicd ml ciRuheuJ ameng dw m»fara d the 
PvKttchnicaCiBld ChiMH ArenKkcfi 1 m ah»b*«n Mdddea a 
16mm film bam tha LkiiwtaVt d Uhnob him Ldnrtc The Aha 
■hm the nuniffartur* <dtha oU "doiMc vMee’oackaia. 
making the tukaa i«c« a >dhnc bench* a«v<M|neal e«a fan 
mer. T>m pailllng bench u mnttallt a mUe. wMch B 
pended a «a«h<cd board that b (m to MOea hsk and iecdi hfca a 
pendulum pM above the tabled nnfac*. PapeedwaOwMh «mm |lae 
arc luUed around a cyOndrlcal veeden cm kwmr and then loled 
under pKaautc on «ha baesh ao die dmuad The cm» 

are then ew< lo the daaared «ae nuh a dMp kmfa.vlule acOI «m. 
The trimmed tuhea aec biaig up In c^en ab and dTonsf m dr> 

Mak mg hand-rolled cam vHhewt evei a *pul|ing bench* • per- 

faedt faawble In imaO to modenu ^Mmhfaa. All thu B laqabed « 
a efamv flat veefc arffaev. a crhndncal cm famm mh w a b- 
tpicrvd wooden domt oe brm rod «d app ujyaBc diamiee (dw w. 
■arching the vude dlatnceee d the fwiBh^ rube), eem ^ue « 
[UMc. aid a quamtr of ircunfiihr cut diem df^ee Fh e Macho 
cam am *df'Collcd* mean mg that the uftirn i m emit to 

the verr MMde and ouiakle km* d paper. Th» B dm to dito when 

the ciackcr pm dF, B ahiede into eordenl eathcr dun ■ ■ pfa - i*« i g 

into Urge chunk* d woodlike caedbotod. whxh wo^ if dto 

cm MIC *wac-K>lled* with paPe or ghu applsd dwoi^luM. 

The {mediae a dmrfbed SI George Wemgan* Ptio^da^o 
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and ocher terdi The pap«r a fanned earl on the rolling aurface ao 
ihac a srlp d fhre on be ^iplied d boch ds faaduig aid traltoig 
edge d the pqwr ndi- A good glue to m a a idmc peace, lueh aa 
mflpaperfBRB. with about S- to ]0*percenc aodluaa iilkaK wluiian 
adikd to ifaa Anuhad pme to bordoi the oibaa. The cm farmer B 
(hen pfa. ui <Bi die Icadaig edge d the pmpei atack. The diaai(>) d 
paper required m falded <mr die aurface d the fanner, which u 
then tolled up ibeaurfacad the idliiv tiUe. When the pigu) tulw 
m c hn the end d ihe dmi, the ghie c*i the cheei aeab ds outalde 
d the cube. The cm farmer u removed and die tube Wtoked vem* 
oDf to dip A bend aaw or tubing cutler can lacer he md to cut 
tubm to deaBcd lenpK Some pt*otochnMti uer a tubing cunrf 
bw pi ed to CM fAmte pi(!« fat plumboig purpeacn Thu eurrer 
reeamUma pmi d pli ai a wuh a ram iharp blade un one faee. 

Anacherptod way lo make nfaaa uto uae aAcelva-hnekcd hrafi 
fato** lape fwher than plain krdi paper; B la may to uae fat email* 
J la mwi r cubea. The f^mz ^e B Uaiphr idled on the fanner, wet* 
itog (ha metde adgr. and weamg iha ouoida edge. The idled tube 

■ then tapped on die cabhugi to B fil d itan cur the tog and bottom 
d (ha tadw Mae ihe ^ue aeae ftrwly ThB prucea can be modified 
to produce 0 tc^noedi wct cdlad emfer whBilm, nxket maon. 
Germen-toyle Xnallkarpens oe brltBhwryle thunder Aiuhet. 
Segpbce md iKlude mtoalmefaemnmadedaoltdbimniBlu' 
totocm rod. tome pecrdeumldy, tom nantoanntpItoiM tape, cut 
piecee dfadt nwr ape. and a imy d warm weto. All but oiw d 
die amal radc are hghdy vetoed wuh peirdaum jelly. Neat, a piece 
d n>B l^ia B roSad around ihe rod dghtin farming a tky tube. 
The pynmdma (hen oga the end d the tube on ilto table to (hei 

■ hcEDioci nice aid even. The otae* edp d iho tube u faewned 
diui artch a pma d uaup a ou plauK ope along in lerqth. but 
Icavsig lomc p^er eipna^ The mdiar then dtdei thu lube off 
caBDonedchepeaaed lock The proem Brepeeced until he h««M 
merry tidm e* hB ao^ vUJ eccwBunuim. Tho he p la caa ihm all 
m the trsT d wiict aid alkm them tuaoak ae» ud houta. Finall)^ 
(be lobo era reaowed ffaen the tny loid eUowtd ro <hy thoroughlv 
ahde «i04a« the faraBigToik The plauK ngn « irmoird hom (he 
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mte», whkh wtO dt«n *bdv eatiky e^thr loik If ^ wixufcgi tm 
been felkwcd cw i nl y. cb mat rfmild h*«* mw — pr fcrw 
qwlicr pwtUrl-vaurui «uhe». 

cybci ■« if fta> «»><Kcn- 

«. S«frJ wU oMwriril, fa* |FTi«edinki. 

Howvm, many hnlih yi H i ad p««rfaaNcnal ^ 

■nd «iM nfaea nude far mhar piapow*. Wi^ov dtfde«, far taa^k 
M o^tcn rolled on paper <ube». Othat tuber ■« wd ro pMkM dr4l 
^ ifd oebCT took MaUiri* tuhai, ertll made of i^ar. .oA odl far 

mecreckm and elao far oorter tutaa aai^r Iw acrM abas, TW 
PVrotachotec l» m mwernce meyekt o4m> fa:4e ■ the ooeU Mch 
•m •ver ainmed to the ptmthHitm pntent « 

Ma^ii^ Btek Pomdft 

Tlu mm Imrn lemkr aahmm knoa. bfadi ptmtkf. the 
or«tn«l variatvrfgift porrde r . Ko» ti karill ^a^de akoy aed ,m 
rsaniiLiLlal black pomkr «uch a a uacd far muqi» ea^ae^M 
(HmaU and rUice. Yac. to me tbta ceriMamMl cat cah« aueb 

ol tW aiyoyaara oa rnahw* (Wteorkfc 7W aa arvatal 

li^^*^ome^^kpeNt^.Omtaodmeehaih4Mnibedm 

Mack FMe. publahad by Om Ptm aed a«aab 
abir IrDm many tookaallm oho cam coihe paaMtEHary civai 
>f» a iHiedwlL dte mahod Maol«o aW^ ■ kMebcn bkndar to 

pecan-, ram*. 1$ pacam 
M rk— charcoal, aid ID pvream aMjr (pmcnc^ by a^) «, 
hoa, dbtiUed vam Tla amounc of »ar«T i— d itmU ka edncimi 
» vfald a mwuia cha ha tha c e a kai fc yrrfa rhtek mthdtAe TW 
miaruc rfindd be a ck— a bcCjlr« m fcwbk .hen ihr mta«a 
nana. The compoMkin a mned W. a Uen^ Ca eraral Mmta 

<tai.rTtfrluchaiiialaccaraf«hariaiflk-^Tha«che|7eorcch- 
“^•S«ankryofakx*ol--dniaiiralnMak>ihol.p«Bc fa>- 

pftYti aktdiol or pure methanol <e.p.. pm fair u m^ hi 

weifht ro the wataued An imBed—c decreae to daim|<tfthc 
Wenda ke nonccaUe. Tha a becaaa tha pccacui a mme. whtth 

a very aokiUc Ml hot awer. a neariy aw»kil4e to a 5<n0 Manaa (rf 
awa lad ilnahol. Whan tha akohd h a«kW IP the •aimMteae 
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a o k oion . the pocaaekaa Mataae inecipitBtea (<kopa out of aokfUae.) 
hmUf. far amt toaMte ujauh daou^aMi the tueper^ed charccal 
mi awlhr ■ndaa. Tha hbr d rt ntoa far ■ r a tal m ote mtrwiBa; ihia 
krryia tha oyok ed Mcraca vaiy loulJ. The ikary a dun run 
ihrm^ Aherp^nc to a Ahnm huwul. Soma hcbbvUte Mbnttuta 
far a Abmica. hauial cha eedfaa backet mid Ahei fiom a drip coAee 
•abac. The lafaew aan i/akolad numac a dacaidad. TIu raaatn- 
tog aatanDhd man <d diary can ha rpr ea d ovf on pepCA cuch aa lev 
emi old naw^apan, a> dry in the aai. When du man la ruarly dry 
and ctumUy. h k run thmagh a coana bmae letaan to break U up 
atto a cnana lamdai. Whan tarnplfcaty dry thM powds can atcher 
heoadud oah a rofiin^ pin (paiabeftoe ponder (meal)aruaedtn 
b r pr .pop to e n Waadchmtta to laefer rraakan or to Ui aarial bomba 
bom mertor tubm. 

Thara ara laverat e a natiora on thla caethad, moct of whkh 
work ^ae walL In all am dw trite pynxachnMi uma pear core and 
cream (he pnader wuh the « i ^ >- > u la dee> 

hpar Vfaeceockar Fate 

Tha papa* fmefaand cat OMM Chaum fWaerackm k made hem 
a p^ac whmr orlglru atthm In aiyle or In fact, la Japinaaa. It la vary 
kaifAbm laaue paper, ehliarOanpt (Oan^) or aemc other variety 
H amei wlahaa m mabe bia oam ha Mil need a good grade ^ 
fapanaae Owe prnm. Tha Wectvm vorlmtoa of mtohme'madr paper 
bom dMMtoi Abcri and are not acrong anoigih to do the )ob. Many 
of thanamaalpapataiemd ceeava* thebonmaf model alrplanae are 
poMa cmeablc and dfccdabk. Mere etpeiMve. tlrlanigh gAan betrtr 
n ipmbip, me dw hi^ fpiaitry Jap an aa e ilacua paper mad by aitlaa. 
Larpei art ohen carry thoae. When die triae p y im e ih - 

rm finda a pad aeaiace far a MimUa p^m ai le— »abk em. 
haia V and aavei k batMT It la nca atw^ eaey CD And Theae r*f*ri 
** by hand In aomll ipiarrlUat. and avalfaibiliry wtea Aom 
month ao month and year to year. Abm the model aopfaiu hobby- 

bane Uceiy been naniog ame mwJ aura u aynduclc romilnip 
far tfaatr mak. Thia oend imy reifaea avadabiliry of tha cprdiimry 
Hm.ui Oaaua that k ao auaable far anabsig p^ict fiiae. 




In addiuofi ca JafMncw iImuc cm alon^ thr pan Md Mrip» 
atouc Ml inch wide and parhafa a Com to no fret Imc. die &iie 
maker diculd have i pxxt pade of hoHirmade acal <AnedMa hkek 
powder), a duh of wee lo whkk haa been added aomc poCwaum 
fiMme (afcoui S ic 10 peicanr). and a daah of de ar Wn e (afrona I lo 
] pemm). A elaaip to 1u)ld taut the end of the hae W** *tU ke 
ua aM a moMitad wooden tpetne elocho^fri wiD aewk lucety. A 
tiaJltional powder dwpenaer can be made from a | 0 M ^ haaboe 
with a imaU holedrllM Mona end aid tcork cktefrigthecpan end 
«f the tube. 

Tha paper aup ihould be ctewd lenphwMe dawn cbe cents 
Then the K mb maker eteaipi theeiulofi l i if^ i anyaothiheqei 
hold dte ochci end w«h the led hand, fa^ im a ttou^ of PV**« 
Wuh (ha rtcht tmnd. ha iprVihlaa the ataal powdet kw d^ di^ 
penacr <nto the open tmifh aa evenly ■ pent Me. Than he eaena out 
(he pewdat train with a ftnper. Ntet. ha pa^ (he p^ter nouph 
Wth (he left ^mnd and bcf Ina to (Mac it^ly (ha very xd ^ the 
paper antpaothM HfemaatpMl wound tube fiOadanahHKk peW' 
der. Kaeplr^ tlw paper (aufhr. he r e laea ai the peper hoan rtph( 
hand% p«ap whtk (wwinp ^kUy widt (be left thaxfr and «i^a 
finger. Pbielly, he difa hta righc thumb ai*d mdaa Anper mm (he 
water^maafram ntfvM aiiaiiiiv, gently xd ahghtly dampaiixg (he 

fuB* akmg itt entire lee^h while applyWig a all^ crama langtfiaifrt 
Ha t e mew aa the hx hem the clamp xd aHona la to thyt Whet the 
hae ia ompletKly dry. Ic U cut mto finiahcd lenpha with a riaee 
blada or vrry aherp knife. AneopilM la n g d ia mr ^OM half again 
aa kmg lo twiea aa Ixg aa tha cracker the hobby iat wlahai to meke. 
P ra tt Me . practice, prac i k a t$ requfrad Car cempccenec. Aker acm e 
iRne duu i g thia. (ha I m bby t wiO come to a grteaer appreewtaon cd 
dtf BR of making amell ftrecre^era 

Makdng naeoeckan* Ottamea 9cyle 

Qiinma cracksa ace gmoalty mede n hxdfra 

of I.0C0or ao(ubaa.T>w cut tubmara mafcnter sid tied 

tegather. and thx all of the bect e m enda an crimped Aia with a 
ih^ bomboo ahek. Tha biBide ■ Appad omc «td cowad wlah a 
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CMneea ffreceoeimae 

gloed than of paper that aeak all the rubca. Another ahaet of paper 
w woimd amaid (he atde of the bmdle. kumlng a boilike, he»ap>- 
oal tray aatp the lubca. A (harp (tick wuaad to puncture (he tope ^ 
the awbee Uta requited amouni of powdet « then pouted into tha 
ay. The btmdk » ihakcn horoontally ltmiI ril <d the rube* ate 
bll^ A bftlapowdariaaaptiedfiomeaeh tuba with a knock of the 
iwba (■) the diagenelly held feamdle. Puaa ia inaerted In cwch hole, 
remlli the kite emh are crimped (hut Mmllarly tothe honomiofthe 
lufaea. The eracken are dwn ra^ fa braiditv and packagirg. 

It (a mote peecitcal for the Weatem hobbyei to mab e quanti • 
naa (maUer (hen a iluMmi^ Yr( the lamr beak technutue hea m 
adwMime o«er making «he oecken »mglr iha time lequiied m 
pe mkne the fliaci a c li e" i u reduced, ao more ex be make with a 
Msilar aauwM of wotk. Maktog them • little larger make* for a 
more Impreanve dee k* that la alan railet to haiKlIa with clumay 
Vteean handy Some hrtbytaa mil their tubes on a tfr'Uich for* 
mar, makia^ (hem about V Mch to Ih inch outside diaraetet. Tha 
apccifkatlona for the tubm are variaUa. However, the tube* in 
«Mh aeperare beach naod to be uniform in »iaa or else the bundle 
will be unmanagtebla. 

Thr pftoaadmiBt maks a xiform hncagon of the Rnlahed 
mbaa akoui 4 incha on mch sidr and Ike rhU bundle top and but* 
tom waih aerate aa d/ ^ flaa iwM that ihac maker* we wuti* well. 
Thx he tcela the bcettam with cHn^. uektig an kr pkk or *crarch 
awl Tumlr^ the bwidk ovvi, he aeeb (he tup* wMh a aheet <d thin, 
pwcied. kreA papet. A ata^ of pasted kraft goei around (he ‘eireum* 
fcrenev* of ihe bt^dle, fermH« a »hallow tny on top. 'Then (he 
artwt allowi the paper to dry 

To lead, thr pyeocechnlat etam wi(h a email amoum of clay If 
aiwking a blacb powder cra^e. O nhi ia t y led. po w d ered clay from a 
eeamicaaui^lThrwe weak* well ThfrUiamp^ knroihe boHomef 
the tuba a bra lod. Next he pout* in the meal pomkt to fill 
tbanibaa,knodunf a little oiedterwaid (Good quahry commercial 
«al wekea dw beat craekac, but good qsUry hornemade meal U 
PmkeWy ebaer ao the hwtarkelly auihwlc mixrure wed by the 
ChineaeftweenPBira) Thai hr places the foaes dewm Into (he pow* 
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*^*e po**wl <to» -d «— c* 
Uuc <oiD ^ T>« PT«*^ ^ 

*ei* fui^ ««A a»6ifl by ey«, , 

Ui# (U* eod rf U^ ct«k«. Aok^ 

U»* clay and (he RmI ttntig Mm cnri^w - — ■- . 

•n^-HhenewLlS!^ 

liyy *• '**• sTSaw « fc3i 

P«*t<aiep^5)fa 

Otowrr ihMifi* paper fres M ^ ,>-,^^7. 

•ny ct4« Imi^nehie »«J aa.k» , 

iMWiUhebte from (he eU MManad Q uam enehn eJe^'a -- ■ 
■rtM u Umtted onJy by hb ^•mettcM. 
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Flash Powder 




iWt powder, ihceilvery or powder Md in 
AMh Arccncien.ulver ttkiut, M*80i» mJ (he like, 
b cMer 9 Mbe (hai Merit powder, bu( iraac dan* 
fero(» Then are myrttd varlatu a/ fhah powder. 
bmallueeaaaraipoMler whjel. combkiwd Mih an 
coddbB or onidbere euch m poUMium pot^loieic 
Ocaojor pmaoiiiM ehlorve |KC10,|. and nm*> 
(Ma» wRh anecher hiel componeni or coraponenu 
dw aa 10 noddy d>e burning me (mkK aa ami* 
Mcmr aeKde). or co dceerwMtte rhe miarm (for 
e w a in pk. marln). Several fonoulM ai« given hm. 
aH<dwhKheanbe«Md AndeofthotabHckai iM 
hooey ihe oilsnn. she mote (ucce^lly it om be 
«aed Ml imaUer devtca. The targer rhe device, the 
baaone haa (o ba eoncenwd about the imriek Me 
ol die hieb or o a i J i mi , or how we0*mwed ■ (he 
OiMBp e aW oru htr mail fU e cr a LiCT . (hat la, aaalkr 
than ■ cherry benb. thoecomldaraikcmi M mCHC 
crUicaL The compo airiemi below are ranked In 
order <d IncreiBlng potency ami irwre«mg •erwlilv* 
cy to accldaiBl i^Mlon The Rm cwo mljciurea ere 
the km danpema to Dahe and uae 
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A PfOlWWiBOari 

FLASH COMPOSITIONS 



Son* Hjah formulae Bw » faUoa*: {pmcno^bvmH) 





1 


2 


3 


4 


s 


PotBBlum perLhIoriie 
(KCSOJ 


70 


70 


«d 


«4 


29 


Potaiwum chlorWe 

IKClOsl 










27 


Aluminum po^er, Oerman Mack 

lAl] 


30 


1$ 




27 


22 


Aluminum poiider, Amerkan fork 

lAl) 




IS 


17 






Andmony MilSde 
ISbzSj) 




« 




9 


1$ 


SuKw 

181 






1? 




7 



Some prme^hniere mT *o MisKMelv avMd mUiwee 
chlorirei ard wilfor ot MlTide*- Such mtiuurm are mvenafaly imire 
senakilvc than HiapW mUium muiUer «kI mrul ^m i O ef . Abo, 
(he wuc pyimechnlM «hn eharaee co me piHia • riw u ia cer ve in d 
UM 8 gmxl ymle of mlfut wwhout aetd <orM«ni, aUiec the ^■ ■■ ■« ■ ■. 
of acida Ui Mch miKnova <an (tiflier lyom ar mom roaihMav 
Sulfur can be oiiacd wHh an alkalWte bwAer euch m mum iiiuii 
bonaie to help avoid thH problem. Leer than 1 pvreetH at bu0er • 
aenrral hr auflicbM foe tfiia pwTvac. 

There «a a price cd be r^id for ualnp n^c of (he h mr er Aah ma* 
rums. Mon (here eDoipoali Mu lae one ce mote accHceifiu added 
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noeh Pewbei 

«o (he beak fud/oiLkltter mistuica (c.g.. fuHiir or afulmony Mlhde). 
One pTMcechruM friend, a dadmaeed fan cdeepfodBis Rerwoek*. tM 
onlp plafri 70f30 pncamiiim pncklontc/AiwrKai dark ikjmtfium 
Aad> mm. He rmee ebeeived that «hea Iv »ann a lowjer t«r« he 
aakaa ■ bioei uliae. He believe* that adding accelerami 
(ueb ae mlfia aid aramenv MlAde iocreeac* (he rek of handlir^ 
Aadi vnh bole or no ^fod b en dk. Tlwr^bre. for (he overwhelm- 
bag maiorlay of n^kamne «t exploding flienotfa, ordinary 70/30 
«r Ztl pnnmmm poehlceac^himniM fU> mia fr b«ei. 

Plotting di* dtfforeni pedee of aluminmn ponder*, there are 
•d tmme foi d dfcmi i Lu fri tow wd( they work far fhah mimjrea. The 
hear for sail fweendmn ere «hoec wich imaU panlcJei of flake 
Aape. Omnufottd po* ik i i nark lorn well, and acomieed (rounded) 
powdeca work poorly Iho hear p»daa are (he Gerniwt black and the 
Amencan folk cypaa. Seme pyreiochnkHa ihy away from (he 
Ckimmt black hre am e ihey bcUrve H tt too tenedv* for (heir owr> 
■fofy. Oerman Naok k, however, wirheur parallel kn conm of dm 
^ualfry of teport R peodoeaa In imall* cn medtuni'iliad fkieemchara. 
The C hl nme <«nd eo ear a ffoda cf alumiman almtlar te what we 
WaRmn n*raiwhAMea cafl a >325 laadi ’brtiht' aluminum M awet 
d ihew e apfoafrng Aiemika with very pood leaulu. 

VakirnfrHiBipoi^arafmvovede »uruvaifoble,ane*hould nnr 
•ebarltiice marimfoai. qnc. or odiee pondered mecala. It li roarkblc. 
prvtuaL end mfor (O make a pood grade of aluminum pow^ Hart* 
•ig wwh eidtei akiHuim kMl dninki oe cumee fblte aluminum 
l*0ftten*), whldi on be hall milled fri an oniknary rock tmnblet 
rn cA g m ruch ■ eteel hall or ref ler bmulrv. 71»e 
wiae pyeor xhi un • alweyvot^l wlih rha precaaa to include iOfM 
•afoaiari* eudi a atorin <* Iwry reap «n a email petcenta^. lau 
pwic» rumout a pyopher k powder (hat will iplte on conracr 
wuh atao^barm oa yg tft 

Hon a fow uicec mmfo about i^iay. Hah imwder, a any other 
hi|dk tiuigv abrtae, tcqulra ipermi cae fri manidacrure ud han- 
ding h la aenaldve to hea. frictMn. duck, and (caric eleorlchy. 

will eepfo d e m nail quatdrlca ^en ccedlned mknlmaUy. In 
lm^ »i a uiuo .p»a*cHeMal etam.’ will eeplotk ftvui when 
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uneanftne4 fa aamfk. * brge nn«h pik cm c^ikA 

whik t^Bif vAcowfcd on ■ abet ctf p«f»r ■! it« «ok Fw «nfe> 

narv?0/30flaAmrMhnoiddKiv«», ■hcncuajMMKwfakbmtfk' 
f\md dcuxmtkwi m likriy la oeoM h Hoiad SO Vidi d« 
•ddkm ctf iddKlva Mch n uM* at mtUimf che eitikal 

mm » ewD a4kr. The ottlol nm fee chlee«te*bMd irpm 
coeepatuiotM i» BivarieUr ria^ Fb*h ihoukl be mta^ m 

*<ki vkh ichfivelY h#i hwoUirv. w Am ttfA m — -' mmke 

ckcuklcy buUdup. The aMfcer thcuU mm face proMCCtan m 

food ri^itot ID piwmet Iriubfica oi the 1 -| 

whkh b in)unoue to che kiAii. The wte pyeixcchaM k noomtr 
mn Ac Ho dci M t ibMinia Aig»hew»fDltQ» inchenieewM^ 
the «u(k me. Aluminum dtai clcu^ m opleahm mfo~ 

tkih la the prmnee ctf Ome or tf«rka k el««f» done bf 

hend niimi with electnesi tookai cffUmtcco One «w«ff 
pind A«h in e Aorter end pMtIe or tn anfOM^ the. 

One prnteeholfi iMi« AeA m faloM. He pw^n h* peim 
«Ub petehlocsM bv fWu cw(vtV« H ihfoi^ • 40 moA nm. T>m 
W |ieem C hhO » S il (himd Ubee dtM)«Dlmpl(4h#|rind 
nifu K diroupk die eteve omo i cut th«B kmli p^et. He pimm 
the weighed out ehimHutfn powehr (end eny ceKer m^oneno 

odterthea ihe pefthkmit, ehiDrecc. ef tUCi«c)<M»«iedieetfmt 

kreft nicT. He eddi w thw Kiri the frtehlr wfad poehlence (et 
ehlonuc or lUtwc. oeodter uetdtm) «id htfkm- the atoe^ pcocm 

by ItfOng the eomen ef the p^s Ml mecicA. punii« edge die 

pile of powder oe«e on Imir ^pBn ad When the nism 
^ipcm hotnagsiM he dm eanAilly dw aBduce cwtcc 

^ * ‘rt 1 'nifn m rMnjnauni u Juu li l m 

my looJ ocher chea ha hc^ or e idt. den mwil hetf pm 
brveb (D fR the potfchr dwough the Mc«a He e^a ^ oily « 
much powder ee he wiU lae u che time, me wMt ^ lem Mi k 
eujeuwfty hmrdota 

^le Ijiowli ihe d4t imoteehaM lece— »hrfiee — r— - 

templiclng mlsbig phceoMi mkmc of oiy kml ccmA »idi m 
eiptrlenced pyioeedwiia before ii| iimiiiim A ^od eoiacc erf 
mfenoenon It ihe eemliuc oo A«h powda givai wwaolh m dn I 
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i^IW^ Guild Wemanonel. Another 
rfdhptor fireu«fa. erf which there m 
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The American Cannon Cracker 




dw iTTTB *««nfion crMkn” wm 
*0 the lawyer Chiimt bbch-ycnHi«r On. 
OKkcn duu becwnc papul* bt riw United Sut«a 
M (he wart foUtMini dw QvU W». T«w«rd dw 
brier («n erf the I Mi eentwK (he OtirwM An- 
endtei had • vtnuel inonefselv <m dw Amednn 
McraMkmaJ eepbeim m«ie(. Tht AiMflean Ara> 
*oA» aAktv wrponded wuh an Anerkan vef. 
abA grfdw anwton cracker. UmH *ell into the 20Ui 
emura, ftfM auch aa M«i*n & Welb medo md 
•arketed biye. «>MaMfr pownrful Orecracken rhra 
kn^ pry iibilv w eeruwA cneken. Thcae 
Araera^en cane in nany »lMa» rfrom amalbr unra 
die atK erf a vtodeni M^dO gp to (lyaetfic nluiea 
ram ihm a faer bn| and ««ll over m inch In 
drametcr Dwaa earvicn cneken Mad a winy orf 
caplcHw cenfAeiticna, moat orften taacd <vi p»^ 
w ura ch ioraie and auUw or ancbisiv nilAde and 
Sorae tnsuAmiren even wad nltrGffjc* 
arm, dwamitc. or ether tnie hifh cxplmiva In 
the« ftnuhiicAa. So even dwi^ often cooiwrt* 
Uc ai afar to die older Oilneae canncM crecken. 
(he AmoWen crauian erackm leMnillv had meeh 
eapbeivr power then a CSimie fbecracker. 
akhorah baa porno than a naah uJure id Umlbr 
HK. Mum <dtei. iheae onnon cracfceia a«re heed 
oat one and wuh a pwee rd blratln^ fw raid aeabd 
«ahaph«Biadeflrfp^c£. day, or cork on fhc cvhcf 
ead. Aa the neov Aaah and aowid 
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A 



tecwot popular dw l9Kk, OMWn 
dKlnud to pcipiiWlt^ 



UAKlh» CANNON C1UCKSB5 



Dte atnCT> cncker m rvhtr bv o^> pwlcr • 

IDod. htavy. tp\ni wud tube fe* dUt ite dK pml- 

M wound tuba tend id fti«i«nc when A i«d 

tube Imb the oU-U^Macd cMim owhei kick Fw ki«hi 

(rf/epeneae tim« hue or AiMe«^^d« 6 k lad d« hvA 

d tudicMUny to da Anldwd cnefcen. I ki wa» t i. da laa «mA to 
^■**'*h“ thoeilaeftaa^ooe bumMwadoevdinaT^r* 
ty htto. od ipectal coc • to ««br. Th« tetiloi 

unabk CO taU when • hue ««• lit «• OTM of t|« 
iheM Aeeenrfcm even la doy» of oU the d 
Mfcry 6 k «an tcawdy thie ptoHem Aldoi#t *e oU 
CTKken oA«n hod enmpd doaita, ac Jim pyrocedwUi 
eaounmldh ma* M p«p«t od ph^ or 
MhoNK oU-MOaod ronwd Mtha ^tod M ptec* wt(h Wd* tki^ 
la Mel the mbe cn^ 

The enM begM by ghiliii die honoa pkv » ^ Hot. 
he preiwna a niAelene n iia hi , of 1 r^ ef 6 k far fbw« dw 

nueben. Thaa are umDv half da be«h of dtt tube pfa two toch- 
« lone, and on dhponally to eupoa abater ana of pow^coe, 
Ha flniihaa the 6wa by eoarint da end with nlti^rtfcd-Mftlal- 
powda Felm to eaM Ipikon od od the powtte owe m the tecw 
He iwwna da fuaea W da H«ad erd ph* by ponch«« a tok bi 
the plupi with a paper or lather puneh ard don ghaa da 6 m to 

place wtdi hde fha. When da end p(^ oe dp tia pyNwadMto 
fin the tuba «vr1^ to a Hi dai lurid dM to ptoce far Alhr« od 
htona T>>M tl< to daply a bead with toda drrilad toao da lop iw- 
dee with a drill pcea ThaM hglea are pM (ody dM da 
CKride Oiannui of the «ubaa 

Then he oilxaa iha eracbec ronytabton Saaea rwaaei oobn 
comporlflcew are dilDiete*baad aiuiwea. t frt tol ve oat te 
calten to both mbting ad loadto^ the powdna. Ha wK pynwedv- 



ihadnatteon CoaenCtoafae 

na rewwBbara doe chfarme-baaad conqiotonooa we invariably 
oore ^Baiuve CO hiceicn. dock, ard ochar uimuli dan are tutrHe* 
at pevchlcBBii laul aisium, Ha «be pyro never aievn chkirae- 
toed oNinaK He BUMT diea by had on a three <ri ad-free parwr 
w «ato a nacurd bratie arttok foins bcd> a a Htmnt tool The beM 
bad tdbnid frw dua purpae w a acdi )apiHWM mnlA'% bnah that to 
•ade frea bamboo ad loi^ frne hone halt wlih no iBeral femik 

<ha wrnridheldahroproduMaqKh.Pralablvaiadrfneihod to 
an ana dwa caapeatokew wee ard ihm tnnulate ihrat«h a cone 
•owe while aildea^ Ha (ufaaacan then be loaded wlwrt the eon* 



peamon wdryarnearfy dn. 

Can ne a Cnolue 
Soma hnuilaa ae a frdowK 



Ntowiumdrioeaa 

1X00,1 

^otaMum perchlorate 
[KCK>«| 

Annmany nrifrde 
iSbjSjl 

Oiaoed. AP 

Sula 

|S| 

haul 

hedCha (Aeoroida) 



Campetodont 

(peiceniapa by maa) 

1 2 J 4 

S7% $7% K% 

29% 20% 29% 

I4« 20% 2S% 

20 % 

14% 

2S% 
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J^.c*wpr»o«6hntei*Ba|)o«k»<»ocii»flnifecufcw 
durd w ona half lUI erf e«uioo aacfccT a.^cwrfc». Th« picw» 

re^uam pt^n care, wnce nott at tlw f 
mwrv«eniltivctoh«M. cmean. id faakw. TW 
omMM pnik CfcMnmt Fioallv. heebi m (he u» rh» —1 hi 
Me^i With hide iliie. gandr iltdinf (hen tmo *n« ch« 

« tibwed to ^ id rhe oU^Nhkned emtttm aacken w* rm h 
to 91! ' 
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fh* AMfieafi Ciaon Croetor 



Aaertean reftnfwa 
Cnelut Diafm 




n*t«el 



■n»aimi 
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Hitt's Flashcracka 



Decifci bc^M* the M*dO wu thmwd up by 
«he U<& tdlnary, en AiMficen Arewcrte nurdW' 
nettd Htn irvenrcd • nifty hvecnck^r he 
calM (he TWki>Hi*.“ The luune PWicwke 
n* • cadeaieHi ai ci fe d beceuee the term fleih 
(•■cfcfe had already paaiad Huo common uaace and 
aw net oMdnad eligibk for trademark uatui. 
T)ua aw one ctfdte early Aaeh laluteti aoBe aay the 
earhcer. ha dw (a pnh^y nee aa A man namad 
Kal OdMtphrftn. a Cerman, deecribad the ueet of 
pheeeAedt mlaa tnfftr*orka«i I9J). Wedoknow 
«Kae Thnm w Hfti applftd for ■ US. patenc on Hieh 
a ftracrachcr en 2, 1917. and •* gramed 
(MM number l»253.)96 en January I S, I9t6. 

Hftib rWiuaLka waa eeamtiallv a itnall paper 
bat foil d Arnh wtdt a bac naming out of the top. 
iwd *tdica^ar«d placad mudr a Imgrr p^ermte 
k'c« erajugh tn have open air ipaee ac endi of 
<hc mbc. Hftib Rmhcmkm were ftacd with paper 
fam» aa are the Oincae fatu a t ben. ahhough Hittb 
i^e oftm ifcjiMad or locked to avWd foac falJur*. 
HHi fl i e wm ij a dv piiae d lu Oracraekm aa *The 
cacirr wleh the fool'prucd foac,* a •atamam per* 
hapB a bx tee fTtanmtr However, fti the day« 
b^M« produa Itabtllry bearse an overwlvlmlfv 
CDixwm mBont Amokan manufoctuien <ie«all 
the daya eher> dine aere American mamitaciurcn 
of runeumei forwoih*). eempenia* were not called 
to a cco un r for Bjirh i iii(iniaiiaii 
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A PreiMianan OwWv M 



The Boiem pv*«*c«hfMif on buIk a sioiilae a^«f iIm (bic* 
tlooe In the •ante *niece uc <en>irt e^wemfee ctf 

Q^irwy hrecraskne s> rhef (cqiavwe^ 

Therdbre, ihe raaket cm me MV uU cBt'off pafCf bfhe» le Mk* 
fhem and doem'l need to haw eaan^ matched emi ^ owb 
aeound vrith ailkeie aAeiivm or hct’Oiefc fhie. Abo, AalwrMken 
an a c«t »av lo rctyde oU Wt *havv<nt « IvneK ha* aiwl 

ctld bkte ol Hrtng. Finaftv; K hae bcM ofataivad dot fWla la ^iii 
have an ufuituallv diavp refevt. 

RemiiMre tor mikint the naihervckev Bt lorae pf— cubm <tf 
apprvf^iaie tm. About V ktdi Mkk dtaaetee «i^ 4 mchca m 
lenfch ka |oad, but any else ftean about kb inch to I Mcb made 
dtanwfer and from 2 knB^i4itoSaeu««Aeh«elcc«w(Odo.T>w 
heat prupnrTmn of ogobde duuocice to knflih eeaa lo be l)S. 

Abo needed ki a dowel about d knch imallee M dtametcr than the 
initde diameter of chc tubn and mme li|dtf«Wclw bah papee icnpa 
equal kn width ro the leeiftb of dw tube* and about JO tHwa tlw 
tube diameter in kcfth. Pot hat. the pyeoieehnM can uae 
AmeetCMfmade vkaco afety fvaa. cut abeuc CAC'tlued Ire^ tliM 
the tube. A helpful jkf to hnU the tuba upvtfhi adtile AHmqcan be 
made of a wooden board «ito which tevenl helm mt dnUed tbpSt* 
Iv larfcr than ouuide dtamerer of the tube* to be fitted. 

OiOlnarT 70:30 poarnkum perchkaweMummum Amh 
can w>irk well at ■ compowtion he the lhaheratbet. Rs an air of h|»> 
torkcal aurhcntbdtv. the credtiirmallv knclkiwd pyeot««hniat amv 
went m uae rhe Wlowkng onfpnal iMarure thM Mi. HkR patented 
back kn 1918. HlctS orifirttl mnture b henvy on the ahaamum 
compared to mmt flatb matwm mtd to reoifcicee a wee brifhi fbah 
at well m a food report when the rcnuuninq metal powder Ua n a In 
(he open akr juw after the ciqiloeion. 
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Hittb Flaab Ponder 



(percemapm by ttam> 



PoemMuin pcRhlonte 


49% 


(KOOll 




AImahmis 


42% 


lAQ 




Sulho 


9% 


(SI 





The pvroiedviM Wgmt by lahknc • p iec e of the cut krafi papet 
and w m datt " Mound dw end cd die douwl, haraing an open tube. 
He than tUdm ibe p^ee tube partiallv cdT ib« dowel, about I ineh 
fia a Wmeh inalde dkaanct cracher. Then he (nld> the paper «e that 
the end of the krdt lube la lealed. with the paper fotdknf over the 
end of the dowel and a Iknle the ^poakte ikde. He then placet 

the dowel and lolad tube end huo the larper paper rube and uandi 
the tube Then he withdraw* the dowel leaving an empry 

paper cylinde* peomidknt about an Ineh out of the top of the mb«. 
The aitlM then plaeea a K o op of ttmh (wdet kiuide the tutu and 
feOow* wtch a cut piece of aafeiy hoe. Then he loc* a pdece of 
HJbif n tie off the top of (he inatde rube wkih a clove hitch. With 
practice a cbw hitch cai be cMd very quickly with jiot one fm 
hand. Then he dab* a bit of glue kn the Duidc of dw brntom of the 
tube Mid dale the fladi hag down co dM middle of the tube. Now 
he hat a near facaUmlecf the old*kahianed Hia*i PbaherMka thar% 
lute to be a w4ih do neqdtbrm. 
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XG. Hin Pbihcncka 



The Hn RaiKendta eorMia apspR 
tuba ccnntfunf an inner popee Aadt faa* 
Thu haf u Bade of a (hhn IrnA pi|«i foUfd 
Bid a lube at aluwrt When puiBlly BueA> 
«d Into the outer lubr. the • Mkd «uh 
mix a fiuae M added, and the bug • tied 
ahut. The bug la then puhed Bud die eenet 
(tf the ogiet tifo and ghud in pbe«. 



1 Paparhodv tub* 

2 Ofunini ui Mp of 
bnlytu^ 

^ ^Tpening m boiKn 
•if luh* 

4 Plaah pnoder 

I PafvrIlMhbe 

b. Cut itudeoirufui 
he hemint cloBute 
flap* of daah bug 

7. Oiim unp of r*uu> 
^ (lahb^ 

4. Ouiei bociooi fkp 
of fuper (lath bog 

4. Inner paper fhp ck> 

MnofA^bH 

10. Necb of (laih bag 
tied dV with •Mru 

II SalWThK 

12 Loop pf Bfrty Ape 
{•eairei ctf 

no (iiMi Aw 
Jtcreaied ntk of 
igninnn laibire) 
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The Cherry Bomb 




The ao-«nlled cherry bomb k» another early 
2Mi eenturv aaluie. Tire detada of lea or^in ar* 
tducwK. bw pureni recorda thow that U.S. ;«aeiit 
el,7ii,999 vne vunted d Alberto Ckmoroai of 
Elbum. MurpUnd. to Deeamtur 1930. The aalute 
pceund ifi ilua paaeni wm origiiuillv tailed ihc 
Olobe FWh Sahit* and lacer the che^ aaluce or 
eherrr buuib in ike vernacular. Theac wluin arer* 
wue or leea ephertcnl Ui ahapu, uauelly red. and 
kped Mik a ihkeh gnen aetaty (we. 11^ retem* 
bM a ekeny M aUe. iluipe, and color. Uier the 
term *che«ry bomb* became heatardtaad among 
die ^netal public to seen eny laigi fireeraclieri 
ihU hm 9ectfte uae of (he term la not, hoarder, 
aotcih arrect. 

OngHsOy. the eherrr bomb ns made by (Uln| 
rwodtt«aspedpir*'hemlaphciea uiih (Uah, then 
iusUing die AUed caae Bi a ’eauttle bwr«r— • 
iwbde ongMally deatgned for makUig tphertceJ 
cjftdiu util I ahemKuig kyera gf adheaivc and 
ro adua i . After the fswl layer dried con^ktely* tkc 
di^ «s drilled ihnaugh and a pleee of^cty Aim 
uwrted inpUce. 

For the comaspemy eapertsentar dim are 
M leas a eot^ile of mya u» proceed pnettcally. 
8«h w dw cosserrially p re pa red "cup a«^ 
dim am tvMleble from atgrptren of pyrotechnic 
M*’’ gooda. Should dim become uisvalUile. ic 
would be relatrvaiy tisiple re creuc a tlmple dk 
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«nd Ramp acfup ihac CMild produce cuch edpaau « » naflU aork' 
dtop Kiting. 

SawduR £ fOB> a oUe aa* can be ^nd leco pads of ddiewu 
pvtKle dae at iiiiJtd far iltM pa ncat t For boah madic A . toac col* 
ored BwduM inll be naedad fix the Anal c<wiDg. ^tit can be 
bv ercscinc ictae ftne Mvduar w«h i«d dpe or arlih cenven pmm 
and aklowini iba lo Dryinf the tamiist can be a ilotr proff 
taking Kveral day* pnm an bcglAning the M of the peegea. 

One Biathod la not hMnrWaUy authcMR he ^Me aeirica' 
able it ihc *dgi and nlL* For (ha Ar pviutMlaiul iKt a jig dial 
holda (he boKcea cup of each let tnugly ha «4uch hawaa (he the 
taphalf’lnehoranofche civa> He placee thecupa m ihe |iga«dABa 
tKh half fall trHh (laah. H« punchM (he top halva of (he <19 au 
with X^tneh hahe ihrrw^ the eenteiv That he in ar u a i*maeh 
piece of gmert tafatv Kae and gkiea the faa h phee with the teund* 
ed Mdc of the upnght on the wnrb taM, paahwig the faa 
thruui^ to the laWe autface. Thu pcaMkm (Iw hat I^Ay m the 
finiahH (Wacrackcr. Heati dte py*o(«ch(Uii palm the eipeacd out* 
aide riitia of ihc uinc* cup* ut the Jig with white glue Dteci he care* 
falVrdipt (heiopaip<wct(hcbenaacAeendaHow««hcflMioae( 
far a few mtfiutea befare removing ihc t ahw a Mia ihe Ha 
reoevta the cup aeei and alleaia them ae^ dtoreu^tly befare pr» 
ceeding (o (he next tcep. (f the ^ue deeen*t dry well, the ci^ caci 
come ar«ri in the nexiatagiof ^ prono- Vhenthe dmghaha 
dried chorou^th he dipt (he eupa Wt Eloak oiKe taote and than 
imicrduteh tail* the glue- ci tveKd cracker m aawAa AcooaeflfV 
30 oieahl lawdot la beat far (he fim 'loO.* Now the chona oe 
dr i ed In (hr mi or io a wn, cky place oveml^tf. The feUowktg 
day he dipa (he cheiria o(wr gore M glue and aolh rhea (n a (Wia 
■•dot, Mch a a d0*30 meah powdet The next ^ he lapeav the 
piDceaa bucuao aiBwduH due ha been dyed led far (he piapoacand 
allpwa thu 10 <ky thoeau^tly. 

An altemae and am hlaconeallT R wh a nalc aterhod la to Al 
the cig) Kl» artdi flaah end ^ue a above but leave (he dgi half 
undrilled. ^le pyiiKnlutM (hen coea the gaher ea who with a 
hide (due, aueh at hanbitftb Hkda Gfue or I rPigrb Olee. Eacaa 
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lha dtaarv 



ghR b fanned cdT ihiDu^ a iminer. When the glued auiface of (he 
famrnia guiie t«cb>^ anla itJh them in 20*30 medt aaw* 
faar Old allowa the devim to dry thoniughlv. Then he the 
ahaaa anah todna alljcate ohakui <«)U m "warer glm’ or 'rgg 
P**« ■*!*). allow* ihem d drain, and rella them in (hw finmaw' 
Am. The lalieti. ■vadowedtofaythorcughlv-Ther rtwpyrocach* 
nM aepeau ihcwUace coMh« and roll M ihe iad*dyed aawdtai. He 
aHowa that 10 fay thorou^ly mud the chemo are guite haid. Thb 
oay oke aeveral doyt. faywnding ofi tht huntld^rya wheth^t ihe 
mr Ami m the un of AeSe, ud m> fort ha In the old 
awch tahira wr*e ofWn dried with neam^Kared farced air. Sonw 
modern p yrcaechatk hobbylau have ueed OMnotercUlly avallaMe 
v fgr ta kfa thl mb ai u aa fee drying vanaua firewurlu wirh gud mults. 

TV mm danpmo pan of the rperadurt a falUing the cherry 
ohaea far fanng. Thw « otm ita«r of the igierarion whm Iraihn 
glovaa and ^lod eye end «ar proteconn are miuu. Whert the cher* 
rwe arediy, (hr pimeehniR uoa an eimrtcally grounded drill prm 
Of evaia aimph hand dnll (X'Aetooakra a pxidonel wlih aaharpr 
•Mwd dnR bit w dnU ortuUn ordy poi mio the hollow inner cav* 
My. h t> handy nieiiher lay in a Ufiiturp(y«ffiah drill bltaorhtve 
a h( Aiarpener avadifale fae «oe. He *«• the dull prna au a rwt (u 
dtdl Into (he eppoarte aide of (he cherry bomb, imr e tho wouU ere* 
me a p«a(«r fnciwn haord If he » oUtg « hand falll. a drill uef 
can hr ocdfai (he purpene. TTien hr imm a 2 >iKh piece of^een 
nfacy fate Muo the hole aid ^ua it in place. A amall dab uf hide 
^ wii cement the hoe in place Thor fmahed mlwiri ahould be 
Am 4 4wUya kit tht cufHent of the domap (he Itiaei* 

The wwe rynxechrm le mo va finMiad mh/ra from the drining 
am raunediately after dnOmg to Bunimuc ryti accidental expio* 
Rcna dunng chb procca. 

The |ijtMa.l«iHR can urn eicbei an cedmary flaah compcaliKMi 
hw (he eigiloaive charge or lae die fallowing mix. which b a fawh 
coaptakiQA waed by ibe Kent Rteaodu Co. in iu cherry Nenfa 
Aaii^ihe 19 dCb. 
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A PTOMMIMPI 9uW» to 

Tmi fTiriii Piah rnmc i nniiiMi 

(pctcenogn bf 



PotBsifB penhkmc* 

KOO«i 


m 


Sulfur 

IS1 


7.S% 


Afuimonv rriiulfUe 

rsbjsj 


17.S% 


OtriTMfi black ilurnimjai 

lAII 


n% 


Mtn^MtoK duthdc 
|Mr>0,| 


«05% 
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CfcerTY Boab Dugnm 



I- Aglcggi a ieJ diell 
l.hmt 
3. bwiaf c«v 
4. 0>Mf Oib 
$ C*|4(Bve eotopom^n 
6. Ceioni mat (cft»d) 
7- ^ oWnfKul imO 



• 1 - 




. 2 - 
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Ash Cans 




AA cam. bud hiouser-heada, illvet 

wVxri , A)ver cube ■lura. cube oluie^ 

die mam dtaoted ftOM one daeade M another ind 
froai one Buha to anodier, but ihc conamcUon 
■nd &tfictton reouMi buiciUy ibe mac. Thne ww 

AAmpan-Aafc Hiaciacbcn made from inull cylin* 
drical tube*, filled with Aaih, plxOad m h^ mfa 
vidi c*hw pi^ phtg» M MM ion cf adhnUv* 
caowM. mj tuad. ucualV our the dda id die tube. 
iHih a heavy ufrtv 'n»r* wet« man? vartt* 
Ilona, but the one* I recall bm »m made m the 
IM IMOi by Mlkr Pttruofka Holland. Ohki, 

and W UmwI Are«uiia cdUv^and Ohux TW 

pafi«ufa> tteiM vwre 1 H Inch lon|. Inch kiuide 
dlamno. node Aom a allver eolorad ipknl vound 
nda. Around the oucMde of ilw nM waa petored 
the oi ftB ic aa kefcnd 'm not ictO jN hand” kn 
Mafieaphal lectenpHniad kn acononuiMiriial ■> 
that adi oibe wm covered with piobebV a iluten 
« two cccaptete aid pamal wammgfc TV enA of 
the tubea were pi m il with glucd in paper end 
TV fm •«» of eacelleiu qualiry and erTT 
m n the nVi «nh a •mall dab of glue •□ that iV 
nluin never leabed rowOei. Careful dUeectionofa 
hw ^iiaen revealed dui «t ww filled about hdf 
fiill Mh a datb-colared flaih fowikr Yean later, 
enbnafain undet the mienweepe revealed a fiadi 
powder c oi vucJ of r^nauute fwtchlowe and 
<fafb alunJAwBL 
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A le« yean fana \ em KTOMBoa bonkg ah cm dm mtt 
n&^t poalr aatk.TlwalMiwcrecheaMM.haiaAriihrr 
tubes the (ledtOonal *co XOT «X0 M HAWT memc* ^ 

cnb of ihe oita m pliiaad •«* aitmt ccaenc. w» 
ciwM md I^H4 fMi poiMk* Mo ihc hag. Hm Mt* 
mar* da&VfoiM that oUer cmt. but ■( the dm t did m m4f 
I** ho*' ""*h datgewya When the to* banoed 
thaa ctovKes. amktm qioiVy «nual km*m a (haig<tf 0 * pM, 
hi «ir CM, ii Is M« mpDMihto to boy I»«CM aeat old idm 
wUh *• diniftcth* priming mdmommla b« criicnM 
had. aHi*f from ptfmaefwK atppiten « li*» «l*» mmrn. W 
h u THW M d a tutei can 1* moto ami AniAed wKh |ha«hM OoM os 
lilvencoM PW«t T>» piwcaahrue hrf*»ia Is I— 
only by imaglrMMton 

Th* bale concepr is vary umpk. TVa p y romt hna r Mpip alas 
hb mba, plu* ow and vtth a p«a« cap of appropnai* sSae. Md 
ahies ihac in plae* srtth *hii» |h*a. Na»«, *«h an owlha drtis a 
p^nchas a hole for the hoa to she c««m of she «** A M pm 
WKh M appaejnsieh sttad drlO bK *U1 givt a am e oin nm ito 
M»d Am hA thin in i«ls m i wltr RcMabiv^ ^ «4i» pyroMli 
end hncs (Hess mImb betor* k^ir« wnh cespcattlon. *nMn ha 
ptocaa a I K^h langrh of vieeo lafiKT hoc theoMgh iha hole end 
gluB i( W plme. The hm kinds of gh* <v thto lec proteUy to* 
tempnatiira h« mck i p ee¥M <m m *offclng ma tos and a*wy 
from <nhci ftoramabk motahab) or a small dab oflu^ ghm. IW 
pnorcctoiM warm to avoid (ha ehame of mkeme tow a *man 
teed gtos affectlr^ fha p o w dw (rain irate <d die tee. Good vtoM 
itery tee » waBrttMscaM. but not atoaya aid? ■awipreef. te 
(ha nite, <g*n and up. ■< a and ABs dm hte toll <d 
fteh. He gkiB anodtB te d* opei end of the (tea. He alhraa 
the glue to dry. oto ... Ml old tehleeiad ete car b roodv to •& 
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Fof «OAe ««MQn, MSOt h«vc endad up m (he 
lad bofv cha fincncks aorU. aia ear- 
tawly no Ur^ than many of the old fbeciackoi, 
bat ih«v have la crt vad a dliffeponkmafa afeourK 
pt lad fVMV ov«f dte v***^ OnpnaUy, the USD 
mm a ■ilMarv Mnint ^ice daMrtcd to •lauliue 
•mall iMB A>v tti b»lc tniniag. TTw daalf 
natUB waa a aiilKary pacduct kdcwIfkafMn cede 
iMiahaf. The U3> pavammant unoaetad vrtih 
M var a l ft n ao ha iMlm id product dicM hefty 
laWzc^ Mihaaiy Mata MdCd w mid* from a plain, 
brown %nk pa^ lufec 1 M Ineh lonp, aatd 
ifatde dIatMiat, Tmad vtth a Miff, preen vIkd fu« 
and paebapri Is haaai af SO* Each bo ta hassat* 
toSy ■Baled m Ibthbackcd cloth pact apt np. Ba^ 
Mkaa beaia the wetdi *MB0 Fli ecra c bat** and die 
id ■wnAcrm **4<d4.* CmIuI dteiloi 

tevenb that csch ftteyra A er S double pliV^d at 
aedi Old iriih a paper dttk and an and cap. The 
MBOi Be hUsJ TTTn|TbtrtT. Wh no air ^sca. 
Binp a dath Aaah nri juia e. Th» difl^ ftcen scat 
flaah Bh a ro. whieh hjneilon eptMaalh «Hh icmbc 
B it ipace Bid Icoae po w d ei. Perhsa thB wb dona 
bfiia ic e of rona ppv ami na n t ipaeiflewlon that 
had liide to do with parfamaeics. or perhapa they 
blew icesethbif 1 doii*i. FnitD a sandpetfn of 
J eal fn. rheae are odd Flracracken- 

Ate WbU Wb (1 the M80 «b awfcetnl m a 
fbeworb iteB (or bviIhi bb* TTie Aw onsoithe 
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■ Tt rTTTmtj^i 



wvn wai anpUm. Ok inate mkitO Wl» m <rf the 

furworfcA 4a lea mv how mQ dirr nerved br the puUic, ilvT 

be^ ntddnc civilim cc^im. Ti^ opktvmaMhttht oiOkm 
loiKc l95O>aJl960».7YKi«^emlteM6OhfldaicdiiAc<rfOw 
origbul dlacriMcfu, ^in| Ok wck^ 1480 mtOMXm 00 MOT 
HAD »i HANC^ prtiued OT die eunlde bi boU kin. 

Tht pymechntc hnhbyw Mkii« m ew M80 felkim die 
ame sNcccdure Bj M O^wf 9 fee Mh «•««. occfe he 

ijM chc bf0cr inafe dUimer nd c£m^mdtnf 

?UjDi. One can UK a^rhee ndimn AuK et cne <d c»k Moment 
chiw femube fer M60 patidm^ icpued (o be comm ipec*- 
rkd caenfotiiiotu: 

M«Pv«der 



(peirenwyi by ia) 





1 


2 


J 


PocMium perehloiate 

ncocy 




«6% 


66% 


Aluminum 

lAII 


22. )% 


17% 


17% 


SuVtf 

rsi 


10% 




«.)% 


AfUlmonr auHIde 
ISh^Sjl 


yy% 


17% 


6(% 
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The MW 








uno^Mii 1 


i 




' [ 


tPl MBO 




1 





M80Dla«fmni 

<1nn the oeiftnai U Mlluarr drawinyi} 

The odfinaf H*0O fwcaackar a device deMgneJ and produced 
die mliafT. TKb BfinK ww uaed in nalnina meneuven on 
a nAr (W iwnidiefir The deMpi ahown here U derived from origi* 
nal veoAcKlcn. Thb ;«tKuUr venUm im mi end dttk that la 
cmn(«d in place over an inner rufae linn. However, rhe ifwcimefu 
^ atehor ha> lewn «ar only a eeifk. iKavy-wellcd i\he with ml 
dbiM cmaMd and held in place vnh a paper erd pli^ nithei 
dial widi enaping The cnilfen veratona of che M60. ao popular 
in the IWh. uaed onh a paper end plug ce even a limpk 
Mdiine-aade ermoH ph%^ 
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The Globe Torpedo 




ToqMdoM. duR H. imfMM'Krutud ftreoKk- 
«v b*v* been pt^Jm tmce *i km the earir I9ih 
emotPf. Globe oMpedoea weie popukr In the 
UfMed Sane durWf the earty to al4-20th ««nni' 
the yeon hpre bc«n available in many 
vaiMUa a the IMiMd Scam end bawbee?. Seine 
at d«ae vartetMe have inchiM the |leto lapadu, 
die edvR (belaMea) toipada, the cracier ball, and 
the J m an tu t o q i edo. Theta ha been tfjme «onl^* 
Mem aboM the tens Wiver tu tpa do , Mw« tome at 
dte ebbe torpadoe* vetv Mlvar eeletad and hance 
often papvlarfr celled uher tutpedeai. The wv 
Mlver loepado. ho*rvar. u praperly t^evod far tor* 
podoB* oiadc from Uftar fulmlnea, whkh aenally 
wed Mh*«e lo the manufecturlnf pnxata-^ All tsr* 
pede fWavcite wee RMnc lmpari*eenwnv« atttura. 
siaai eftan i fulminate lak « a dUoratVfual mbu 
run. to p ro duc e a la po it when thrown or arutk 
Cblpmalhi a iradrmarii name, the larm '^)bc 
M* later wad by nanv menidacnitBii to 
dnenbe eevanl dwinei bvt simllw dtvMaa. The 
ceiftfv of tho devka ate obreun. The Am toipa* 
dew wwa made with Hlear fulminate. Uk>wed by 
doe ai a rh with fnif nan chknw aid md phoe- 
phorw fewid eapbwvea. (Called 'AmaironBi mix* 
rota/ the laner tt m aRremaly haearduw end een* 
bOw mUbBt dot ha* cauecd many, oaany death* 
end Miwiw ei the fbavmda inducnv ) In the 
l-bweed State*, the maemfeenue of lorpedoc* <d the 
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fulminue type wm on 0 mllv * ccvtifr domuRd br 

Ccrman bM Geman-AmenaB vA^ran* il>ft 

lowph DrkkfT {abo cued tttinc (ha narwaa "KKr aed "Dc«fa*“ 
In vanoia licmiuf*} pMCAcad a <lcvka mibiW b» A« globe toipedo 
wirh » aQkifMmed Antah n 192S.^ Dckker * corpadn wm fiok^ 
Uy the foe all (he itmibr Tccpe d c ai (hs be^nc ^c^utaeda' 

ing the fbllowkng decadea- Theae globe tocpedoei woe made from 
lM*(|(«k«wcwpmuoe unibcg^vr paciagm, much liha «ha Olobe 
Plaah Saluia« c« cherry bomb. The tMfudaeru«*n muU hU the mg* 
aen «hh giiml and aiglotive aanae and then gbae (be oip» 
togcahat. They Anulmd the tofpcdDca by MnUmf «Mh m adhcaive 
and eiiKer lairtbiir or cfrcular paper punehknp. The pmeam >a 
daterkhad In DavW^ ChtmUtry of Pmdtr md CagbiMa^ aod M a 
brief emay by |ohn !>«««», ■CSarrr ftomba 6i S<K«r Torperk^** 
Tht citcf fomulaa of (be po«dan mad w (ha Oinmto m vert geik* 
rmllr cleaely held tmle mciwn. t>ia cemfowmna breed bebw 
egne from aranywcia lourcaa wHhM the fbvamrha wdiMrii. Tbaae 
(orpedomkatturaa are law datiganuarhan iha older Arwacei^ met* 
(tire. SmHi rhaae mUnm wt rwociMrlhr gtifre wnaktiw lo ibccli 
and frktiOA attd hhju behandWd wttheMvvAC CMiett In dteamaH* 
ax pracdcal <tHarKKlm 

Tha oplmvt povdn uaad In the old gbba (orpedoea. ao pepv' 
Ur bafrkra ihekr mbi>*60a bwt. «m mmSir a hMmur of pot m aowa 
chlonre |KOO)| and antkmortf lulAda ISb^Sj). Stai i uMiwt (he 
mUnita wm aarMtttad arHh aulhir, im^wae dktwide. fawk tmlda 
Irtd knn oxkk) or even rad phoapho((m Ikvanmi. the vtaa 
pyrDitduuw atrktly avolA eiiiiwea conomig phorphonm Some 
lorfodo fnrmubc Ibr rarpado powder fbUem 
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Torpado Pu w iki 



(pereentagea by maw) 



hwwiiwn ^loraia 

froog 


] 


2 


3 


Annmeny mnilfaie 
|SbjS)|3S0oadi 


50% 


49.5% 


59% 


Ahnsnun. Ofman 
|A6 -dOO modi 11^ 


50% 


49.5% 


30% 

10% 


Man^ncae dioaldr 
IMnOjI 




10% 


1.0% 


Tlianiini (opiteaml) 
mjdO^mah 




•1*3% 


M% 



All (tf ihaaa rnttiwRa are wry wiuaht to fuciion and Impaei, 
They (hmdd be owaced acovdln^ A arwe pyrotechnlw mkaaaonly 
in wnaf quanMom wid aoraa nomaad cotigwaiiion. The pyroteeh* 
*“■ «hm*l mtt hatchca on dtaats ctf acid frae paper uiing a reft, 
elan, anlrrb ^ntbrxah weed lo wlr the mtxrvea. He co»en (he 
metal frmJe of die fwnrbnwk vHh wMbkr^ tap* frw added rdety 
Art wippty ma mck a kind of Japanew an hrvah thai ii made of 
bwMn> and fne aimml hatt. Ir hm no mml pmti ar aUi thw kod 
d Inwh R nmriy afeal fea the pupoae cTdry mkamg seuliivw mix* 
tiirea. VUutkg ihe teuib *«h ml soap (net detetipnO bHbrt me 
wiO reduce the wacK hod whkh cwi be n^Mantiai, 

Globa loi^doa can he made ai a wnall acak with a vHimriort of 

gje thwfT bmb mwiidwhaMig (oethod The aame o« sets an uwd. 
Theanm with pUcing the bonom cup» in the wme kind cf W 
to hc4d ifaa tginghL Thert he laca an ordtowy poada rekwding 
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KOuptoplac* 1 cfctfiBpdiihefi^iaRiicMnuBpawtiabour lO-IS 

iMih m »ae. kn the born of «he 0»v cfaa )w plKM ^MS .7 <K 

at ihc mpcdo out (or de eov^oMm dtereeC- Then ^ |mio ihe 
outMrie ri/Tt of the bonote ci^ vuh gkc mi •%> dv tuudeov ova 
the et^eotf (he beewA J(« » si cheny baori> 

After ellowini (he giue b dry thcaoM^d^ hecnes ihe «e pe do e» Mdi 
hide glue. VUicn iha becomo quB iSb mc 

mUed at e coone ( i S>tO meeh) and Mt Bede ID dry dweck^ 

ly. T>n neat irep u to brtefly die vich • dtiek eadiA 

iklicMe idutM Mid col them In » Aner <2(V30 nmh) cidat. 11 b 
ftyvaieehnB aioM dm w dry dueou^y ml <hen am cat* bob 
wh aillaie wtukun. He then colb (heoiaicd (oipcebB »• manae 
<d Aim (~30 moh) tawim Btd bn#K <U.. fine iUte *}25 mubi iih>’ 
mUium (wwder. Then he idlowi ihcB DdrynotL If ■ mooih fWmh • 
deeiied he e»n nenhk the lorjiedoB tfi • mduirAluaiawiii mkM «tch 
Bmc lurtB chunka ^ pmffm «•» added. Globe NMpedciB ■* i^l fca 
ilin^htu UB Ke deirn't nm emt m F^chogvig. nBi^iufmifei» Bid 
UM. PiesAurior* fbr uee diadd mclwb ghma and eyi pe u* * mu n— 
both for the perwn Artng ord ipeecBov Cbhe u arpedoB ohe a ie 
throw chtrJu of B»)«l CMir« when ihcT B iiyeDBeh' 

nut ehoyfd he >««« etf (he hoaonk Hie bm type «f {lecbaiiBd • a 
««ady cofdbBid boa wKh eoane aividiM (au^ B 4-10 aoh) pKlurqi. 

Anurher operai «ot«dwe duhaaardaaftheenpetiAeiK biopwi 
the fuei and atuduer contfioncnB tfn the devKee e^— ety and 
then tumble (he torpedoB In a barrel ^ aovduK to ottr^kn die 
mtjung. Thia taethod sroMh many hovdi of u i t liit wuh die 
mlxad compnaRBn. A im Btauig mediod an*4o^Mi» lo (he Bedied 
ueed to produce the Jofunaae cfocbei Mb mi oho be a^paad (D pt> 
ducc globe unpaloea <i«e Che|» U). ThM wet method ■ a 
way to ftvbe the gkiie toepa ^ diai the ratdio^ muic ^ cJia»' 
cola or (by compoalilcci. Houeves, (here k • emde^ «i leine (he 
time requited to amqilere diM proem— cha mediod labfi iii)acav> 
dally loA^, In die wet method che required gravel « ihoan^My 
wetted with ittSad water, and then the <by uftad dmab are 
added (r> (he gravel one at a tiiM uml the gravel la anted with a wet 
•lurry cdcoisptBiKML A gonJ catioof pavel rn fnapmltiin ia 71 by 
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fOrpode 



Thodlohw 

•(ighe. A new hi^ m m««l will yield a Im powctful vmkm of 
Die luixdD. Oidy the mn^ chleraic/minuviv kdAde duuld be 
*b B > m i aii puwdei beeig amaty a vowed m iMn 
^ m IwcMed lileUuod U vontmoui cmbiM^on md 
rtfiomn ^ub cmkn kmUu ^he 

04 « me hllcd well over the rin* wrth iht wet gtmrl/comfnitkm 

Burwe. aid ihcn (he cep cm B« «>ued on ani<ty 

^^* ^i”P> dQea ahould be wi m*d tn edheaive emted pmr 
(pMCie wTif^) (■ in gummed paper tape, since the imhtUvMl 
■■■aacfiicd fmjA wmU wnh rhe fwru by mI* 

u« in die moMiMe oT ih» wet eompcailon. Under tdeal awditkew 
fduea ■aihglH and liro hurWditv). these tcayBdrei will he dry with. 

CWienem *vAg will nbr innger. even up ru i few 
laefcfc When ihe wrpedm are ownpletebydry. if they don't seea » 
fmtKsi up aeem«vii«aw. ir u poMMe to add ftum ,2i r«*eenr to 
»peoeeu td raiefviBwdefvd manmKae dbakfe to rhe neat hatch 
^ reoetien ar^ lower the activation ener* 

**^\_*^ ^ wtfh hjo in»miMhr« will ivm tifB 

encepa imdrr gmr unpoci. they can be tumhled remoidv, a few « • 
*** * »«"*hr hatf AIM wWh amdiw io inctemc iht 

^ a^iaure id die ccenpofienti. The wwe pyroiechnB H 
eoere^thai^ tha« the chaneea cd uninietidcd eapbekm dufltyi thH 
imbleei are lather hirfi Thcrofcim, mb ii mimmiaed by tumbling 
cwily a few ^te*% k a time m • lemote kesMon wheie ruch on 
eqduokm wooUcBme oUnimal dariMqir 



ENDNOTE 



' VwhumeiWwuan Prmdwv wnmi fAiva <Nr« Yrtk 

OwoBi I<M7| I M. I n. 

2 U&Pw««i«l.1)a.M0CIM)| 

B0S, im 
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to PV»«M«lirtef 



Globe Torpedo DbgraB 




The Cracker Ball 




Baeb to the IMOi. Jepoww ‘cnchei ball* 
or *faoll tfpt op* wto a i^ipdaf torpedo firaaork to 
die Oiurod Scam. The cm I mad to buy « a child 
•o« abewi K todi to diar r i wc i or lUidiilii moe. 
Tltoto oacber Ub *«>• made gf Japapw tHwe 
Ptocr loiMd and rolled to aevenl laycrt around a 
naU cotoof pwd and m towM ditaimde^mauk. 
i« eUom euapoUdeamiuK the eaU 

*rad caphwvf ci iip L iittor)." Acmallv, the eedea of 
dw c o f oatc left le a yelbwldi onn«s. The ouuida 

brmwarc celoradMch ink to br^ eoton vriloH 

tad ftoOk afd purple. The AtUahad ci^er btlk 
mtmUad Trtt breaks earaal— ai> much ao char 
MM bd» ate me cd the cracker balk and canw 

dewn irtto mani c (naaonlnp Hence the «d 

the 'oackn kail’ to che Unlred StM. My frtan^ 
«id I tmd to rboce dme greM llnie Mepadm frooi 
■^*'**<0** OtotoM the brkk will of ow kIwoI. 
Sboe d i n ciKker balk wa* all great hn, md aliO' 
pedm a bfauletn. hv^aia way of «coUr« our pent 
W toamUra aid haaolitiai without himir^ any 
ow or dt aUu yM n anvUUr«. 

Akhot ^ dweiacka hail h no tonga available 
n thM etMUTh It la aia pooible m eteace ecena* 
Mtote uatof the aaiac fbrmalancei w in the 
oHgtoal <Bim Growrwtgi luad nadter balk can be 
cratoed wtto cedimy ^arry bcenb cup aeta. 
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le PirBliBHWw 



CndweG«ll 






Pinsaniw cMcma 


2 


[KCIOjI 




Aneruc diwUide 


1 


|A»2B^ 




'Mrer 


a seeded 







The modm fvntaeheim tegbie N 

In ■ jif. )ufi ■ far <hetiy homkm « ikob* t wp eJ am im 
con«nlrlen far the enelnr teb i* (he vkkf «htn»' ‘nui *icd 
etpteve* Hm ■ repgtMn mcoitd enh (o Anenont^ mlsatR far 

Uie Affliicionf^BCBw. cnckcrbell eoflVtBMsA aio* 

be «Md aw. iMkr^ be (tthfU^ne <Wbn rU^ithF The mm 
qtMO equaHun ^svel H eeed a far (he ffahe apedpca, fa* 
«M«er^ For evv*oetMuVr t«odeeen *cmker faelli* the liuU^M 
«M «0 ef (hr He pfas be #»««l «( • ffa»’ 

(K o a««aH»t? eHnty^ mM in e fP»fa^N^he^*e 
««(h • hnfa belled «ecer, fas m a MCh dw • ««n 

fat* In (Iw b mtm i be f o n m am . He she be pvtd *«h • lev 
nuiihii lunic J I Then he efafa 2 «rf sew* <istilftde 

mJ sin bM mnofic laitll be pewei <• bw^r lT «a e w J 
wib (he ««( reel^. 'Os raelpr rscb ts be a ^rr Am pi^bb 
■Kh 0 be I^Msee pyn> pwle. OMK-tRUol reelp* wiQ me per- 
fafB eJuiiMrlr WcMt, he edb 4ysmrfi H | hri y i si peMH |w^ 
Sn dilorete poobr (O (he mluiee aeid sm wsll eA (he p««d le 
vHh a bsVi homofmiM wtMUfe «Moa0- 

Us ujuqwaW loe s (hen («adr to ksd. 

TV arrta &D» be bnrtiM hahwi el (he Mp ewi wib be bi^ 

tt»poM(»n aid pev«l raixtae wib a poab baling wwT . The 




bcuU b he^ ifabdv afawc be adpe <>f be toaom cig>. 
Tte W ^>1*0 a lae ffae Bwad be oittaafa be bofrom cic. 

He bcB pfaeca be Q9P half qI da 09 over (he boown half . piaM> 
s^biwwfa^aobaibesy cornp aa a thegayrl&compoat- 
(* taa(o an^9>cted0e0»faplsojym(heer0farbrftw(b 

He <» 1ST laipha <d upe 2 tnbn widr br 5 
s«M I«i0 Hin iBaaJ wib a ««( aywel (he avo^ wing hi* lorais 
arca^ aa^l). p** endue Ub ae relied 0 die gumned tape. 
“**'**'*®“* sibae eial leyeta of paper. Thi» ccvpcairknn hwi, 
ache wia piecwdiMs wi9 net clean be eeniainer when flei' 

shed fas Mwplv dl9Q0 ids. When (he cracker Mia we drr— and 

**^ **^ *^ ‘*n*«dlft| M (Is 
s«M, hiM*dST.andaon-bet putbecddoneeabaiM. 



♦ It 



eKDNons 

' S?* !*»*r^* y.**"'^ TWAe.SMw.eSTWfaiM lAars. 

TX Ml i e ai h in ifaB} (».27a 
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Cnciwr fi*U Da«na 
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Obc ^ the «hex kncM formi Amioik 
kAOMi let awkitc QtM m • 'ud rat* TKb ww a 
baH, foehelike (feviec diM Kutried akirt the 
#Mid Ift m U|*ag pnh. Tttc mod- 

ant ahiaa and m iclutvaa twv a been 

pmwMaiti ht ckae eo a cmoirf. In fana. 

dw eHMcUni chaaer b • lone coctvoluM-tMMid 
filed wbit a pMad cnluinn ef ad^Hillni <om- 
pound M(f«d cB vidt an eaplotive eharpa and ■ 
paper cap oa oak irt die end. 

'Dte cetpiAal n+tMiUnf ehaim were Bade with 
evrremeh' cenenivc pterk acid ulti that embted 
thflll whatlca accompanied by i tell'iale cloud of 
dme. Mack amokc. Thn ihrlA would be followed 
by Bt canepIlnU^ fladt repon. Later venlofu have 
uacd ocher eoapoaktlofw^ hn a time, a eompual- 
Lion of ^k acid poonlum cMorace waa 
peeralenc. Then beruoarc- or wllcvlate'baaed 
coatpoalOone ueHig potMum pcichlurate ai an 
wudU ai be cat ae popular. Each wep In chia evotu- 
ilonaey !■« ■■—» produced a BiDCure a^ei than ihe 
pmim mluuraa ro k*l, arore, and uae. In icccnt 
yean dw Qtlnoe have developed potaMiunt peC' 
li d u i B e whbrfe compocitiona diet uae ponmrani 
ecld phchabcc at a fuel. All of iheee kjn^ of whk* 
Ik compoaitton* have found toe In vatioua 
wiiwti u ig and expkodinp Raeworka 

Each of iheac vfatfding coapaaRtone 

hm n adwOfec end diaadvana^ Th^ aeeaa 
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v fco » oIkt aid iffiiiiiiiiia aicKthcae am^ 

r« i nnn >, m vlrfa to aanf of^ pTfOCtchoK Badia«& Ow da 
iafcM-^4nd oddlf «o«o^. one due a wf fftolii i. m ^lii r J 
Wo*. feu«t Id da perfmmee of dia coa^oMten b the 
peoDlAim ielly dut nb da pMda a( alkTha ftoa baoudbr 
and K da ano iHia al^ a a hibvaaa «hcn pa ea li ^ da co^o* 
Melon IfVD iiiba. 

While any conpeanoo dw vhadei U bab poaedul tad m- 
•itlvo, da frillooinf Urae a km a n ak tv e dwi mm odA 
PooMum boaosM a«y be adwlnaad 6a <6a esdUa alkitoa 
wkdioirt any pfoUem. One daeteo— < <d »«*■■» lahybic tacd 
adilacb enaificaliloia k due day teed w be liygica aipk wl U So 
•bhab *hen ebap. V da pynaechMa on da feM^a ^ pmm 
with dry mIkvUm. dili eeapoaktoti overall diM larJika 

Ha improved whMle oaipoaUlen tenuU • ea 6dbw«.l 



WkkikC<mfca¥km 



(pnriaiHH b 



Potaalum peiehlorwe 




(KOO«| 200 mady powder 


64% 


Sodiuffl MlRylate 
[NaCyHiPg 200 sedi powtkr 


32% 


Red itonojUde 
(FejOjJ 6ia powder 


1% 


Peltoieum plly 


3% 



T>a method ctf mtaSif a eriocal. The pyrotacbiM fait bo- 
*xiB njt da qiBitiilB of elamicah iwiaiiaiL Both m pat f i T aid 
pbetk jkaea ere nt.iin. He doolvea da peciofaio aDy m iaa 
tiiDci in wel^ <d tolijnas a aay heb » mtk (be peoukiaa jeOy 
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do. Of eoaPB. da he aoa f of the Farndnio yelly dnuld he done 
ever hm da hl^dy fletamahle tohata. He mlxo togedar da 
■ndaaa alkyfau and da cad Im ouk and stevea dvoi^ a 20 
aediaeMcn (Mil me>y hltndtd Thai he addi da petroWun jelly 
mkMtaa m da ollryba mDoure aid Rin with a wotxkn Merinf 
Ml (a enjoden peM erma «orbt waU) uiuil the rabrav i* 
h om ogi raR M. FtaeBy. he edl da rrmaiiinn perddonie while RC* 
rmg end nn da OKM bixiir« getidy and chonNgMy. Thli mUc 
fiRc R^ad OR OR a Rack ^nmagRpen covered with htnwnkrafi 
(lepa to dry He doci tha oifllik o in an eutbulldirt 

«4aa no one wdl hma n hteada da himea from da evapenrlr^ 
(olueva. Aim. he wetchca cae hv li^ and HectHeal ipMe dw 
ccailJ ipdee erdueta vapcea, which ait nonnelr fUnsuHe. 

The neat day. he pady mrm da flOMute rwi«e threiifd) • 40 
awaheaamgdmw.TlaahepbcBthemncgrc InaF^M'bViodry 
hadar hr m Ibm a vtl. Any eedvenr tt«aainlnc in the nierwt 
rael to evapeiate heftw* da aittat k pitiad Men whiRlei. or 
«be ihr e ohowi of cownio M c aR cm ertei at n dr1ea> ritbinf mal* 
fieKrioD feepbaon) of ihe whwile. 

The wt nnjuilMiiR hendlB ihi* mkaniit with rea. It k bneh 
fiailen md ihocb HRalrtve. id k dauld nevn be ranmed with a 
mellrc, biR ceily preaed by hand or md^ a praa. 

MAKING CHASER6 

iVv good bWhy c ha cia. da pyretechnlR bb lomc Racial 
tiiba Md took ReR. he oea • Mb ckher X. Bah or K Inch «Md« 
doRata, BRde of h^ fyRiiry cor>volwte*«twnd krafi pRar, A at 
Vtdtl ttmmtn • requHtd dw fin da Baida of da rube RURfy. 
Theae at mel pcrildad bran ec aluminum rad. Ora ^ da 
■M b OR gd 4br and pidadad mockK The other tt pound on the 
end siB a ame or B od i fled rr unjc e d coia dupe. A nipple b 
requRedtORpraRtdaDAedurinf fiUlrRandaboiDpnxhiceacBv* 
RT a da front end of da nda ID hold da teycn eoRtpound. A r«m> 
Mng nipyk ts be Bade frean $ bboh ^ wood aid a dowel of a 
diiB0B to maedi tbe Btade diaeoa of the whbde tube A dal- 
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A BnUi Ip h^oNOlWlCH 

low hole can be tfito the erood block mh a <MI pcs aid 

(Sen (he dowel « be ineo the hole. For the lb-inch mak 
dianecer by 4 V inchc* keif whnile tubei, * nipfle I ipcb ksf • 
•dequale to Inwe toon kv i itpoR of abac S ^aoe-^iiMc ksed 
cnoi^ to alknate die no^thn*. 

Rfs. the pynoec^Mt • (whe OA (he nipple end eaa a po»- 

der Koop to Bceiure 1 cc cd ethicle eoapoMclis) poaikr mto (he 
rube. TSen he tafcec (he fW end canaer aid ps c Bio (he mhe and 
leaing ai top of die ceafouucei- Then he pkea ihe ehole anai^ 
ment under the aibor prea aid pitaure to the rsaef mth 

cheprea. UnkMtfw nibeasre rtp cpaUvi Se necditobe wet cacch J 
B <abi lu to fcwa the nia wch (he pcMice ^ die pea vhidi SI 
occur wUhouc couch cfcR. He tepcaMtlMa pee educe pace loore wah 
the Ah end n ww c r and Aobhee by rrpH ii n the paieea eah the 
cunical end larmnee The (ocMcil aid of dib lanmn bam a pHecce 
Mirtkee uee to bum that a Au ranmet and pivei ihe afuale earn 
(Kam and theiefoc* a tetter ‘ehaae* It abo mde« ihe nhaik kad> 
eo He then remou u the whMk boa the mpplr. 

Next dw cefion ii added. Thb can be done br tsple addmp a 
plain RreccKter Win the and iha wee on die nipple. Oi, a per knel* 
a aidlouter, the arriH can plaee a haedpapadbkln da aid of die 
tube that waen the nipple, phmlnfhi neat to the end of the niuirie 
cunipcaitloft. Then da mMlfunp «»«itT « Alted ewadunb ftdl af 
fleeh and AnMhed viih a papvdieb a pkippkied cn da end and car* 
eredwidi adaiivc beeteil tape (e^'.lciaA paper paebapr antea ape?. 

RnaiJv, (he pyroteehniit adb a pace of Aac, tent ora on 

(he end and pbcaj rant to (he eoMcal eevtcv of the ohiale 
Tha ia secured with a wad <d (taaue Fte>a in da (tda, aid • dm 
ready (o acraaa Xa hean em and (errdr the local cXiaetaF 



ENDNOTES 
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Whieriinf Chaacf B ley am 
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The Knallkorper 




The Gentam iHhc in tfuefeaiini variety of 
fa tucto i blown aa a K vih v pef or thufvler* 
endw In daU^ M i» wwncw ha t to ih* 

Bmtfi ihunda (Uv enept iluu the fwe 
ihr IcriiM i^or (uk mcJ for timin« 
tndaienaJ wnaJ dHptey thdU. The KfwdBL«per l» 
•adr fwm a eonvcikiK'WMiiKl paper tube a^r J 
«nchn bnc. K M«h MiAdbMwcer, ilb^»>T Wm 
di»fi N Htah oontde dtamnat. One er4 of the m hf 
\t covered with a match head tkalffied to be miek 
Oft • m a trhhna i i wiket io i^Uce the device. U (he 
cube M eiM epcn, the obaerver can lec dw beneech 
the match head la a haid, feaaacd cdiMact ef a black 
r*me deby c a mpa al c k o. The rear of the cduan 
«how* a cone beped cavity ih»i allowa the Hme 
hae ID alio act • a caaHvi choke when the hae 
kvfna diivui^ to the e aphai io chania. Pas the 
tWK deby hM eobmn the lube eontatfo about K 
pmn of poSM Ocnaan black almelnum bmed 
fbah ceeipaBiticm. The b held m place <ai the 
oppose end of iha tube by a hmII pli^flucd 

b He**' The cneker • Dimndcd to bt nnick on a 
■ e r ddiook and d Hu aii iimrcdlarrlv. The nme 
dday u uauaUy about R*e to e^i aecondi bcfbie 
die decker o^odea with a bwd lepon. 

The pyimvdgtiat met many of the lanw 
he aaea to make the whlulii^ chmm to make the 
KnaAorpn, • well aa the aafiw tube»— a pwd 
chena a the h»-meK cnalde diameter lube end 
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ffnt«Mne nauBcr with the scam 4 eid. Tbe mbe bus bM • 
mcng wall The tunr dcUy cocBpofiOCA the Gobbm «ac v «sUed 
vhkh nvJmm la Esfl^a'l^^iae.* TheoiBpadsicB 

^1^ l-y ». ii Wft frtgfj ■ilJ M 

to bave crag baa me at ihe mijpf Gctnan m«iiAinii>». Tbc 

pyvDCechnM «M esma c*u»B In >«llisif (ha rnatw* beeauec ihc 

barUn fUtfSU aaka u quite wek — aiyitkin at km iha» • from 
ntlfhc he laihal. 



CHmm 



(pmenosa by aaa) 



Berks niinra 
Be(NOj >2 Anepe«(fa( 




Qiscoal AP 


lOW 


Sulfur 


10% 


Meet pimfac 


3% ' 


Aero*Stl or 


1% 


Mshyl celhihar 


05% 



The Olaart b mUed h the Iblbvhii nantirr Fha rt* 
pyicetchnM dUeolva the mediyl wlhikae in ai aUbinri 6 pee* 
«etu at danllcd ««rcr. Then he achh the Aa^ pupikiirf b a han 
ninat, Kirritif wcQ. Neu he addi the Jiema l, a h i u n vd. (hoi 
(he MlfWt all (he while Mtles. I av iha mbmae (Mil hoac^ 
ruMa< allow it to W far ai how n at umweieA then add cKa aaal 
ponder and ulr, Tha miitwe a KNencd twice thnw^ a 20 ode 
Mere and allowed CO dry paoallv; When (hr to the toudi. K can be 
TBouDed Into (he ndem 

M 




The anw pbcee the rube tqw^it on a finn, Mfecn a 

duak <d polldted ^mMe grave aicne wcprka well. He poua In an 
mcramau <d cbbc defay nfa; Hi I u u afami flghr. Then he 
pfam the conical a(d mnev iafafa the tube. With a mediuin.iitcd 
(•whule malls, he arihaa Moeral fam hlow» to nmaolldare the time 
ifafay hac. The paces « (imifar fo ihu (aed (at ramming tpolciie 
nme has far ae^ di^fay dielfa 

Non arp a to add a aacch anka compsuilan. n>e fallowing 
se two aioqdr ( 810 . 

Match Craagiciiiiwi 



{petcetitafca by maia) 





1 


2l 


PnraaaiiiS ehlons 
KOOj 


60% 


S0% 


Arumumy auWdr 
Sb^ 


20% 


>0% 


Oesrrnc 


20% 


20% 


Otuundghaa 


•2% 





Ths caaipcakUai la miaed wet with enough warn to farm a 
thid yaara, alrads Bi vwcoaiiir to oarmcaL It nceh to be veryaheky 
bsnoi namy.The pyroaec hi wat appika b tothememalendedcha 
•sr hs with a oiaD ^aMbifaL Noi much la ra(|ulniL That he 
aecacbbaabletodryintheahode. SuttkeldietDaddapnaectivc iub* 
ing of tioie p^icr sound the ariks ro pr e vent Kctdeonl Friction 
and ((craaMr jc» i d ei m l ^i Hiw at the Fui^wJ crocks. At (ho 
pome (he ania can Mhar All ihe eraeke* or as the nearly ready 
knaHkonwr sofa to be liDed juat price ro us, Thb may be a ^lod 
pieeauffanbecsaec^ihe ehlurae*'faaed^i|lona|SB.ToAII die 
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^ TO N C N <OI 

cTwket. lU pytocKhfiMt utf* * tma^l fum( na^ • cw* 
<9! piper c\^ in pbee abMK 1 cc of (bA loadr* He ftruAn w 
erwker br the cf^ «k(h a fbed-n. tawwr irih ••b 

pspar «i»d ptu*. ■ P*p« ** and raacd («p0 ts*« 

be ucd to (he lune 



ENDNOTE 
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TTm IMboipar 

Gcr^u KnllkoqiCT Firecracker Dbfram 
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n» Briiiih wm no tbuche* when u oat to 
Afrvofb miklni btck In ihc 50i either. The 
Veeco hctori in SnJkktry, no* owned bv PUne> 

Wenea> onec made lOfBe peM le hitei known ■* 
Tbundei FUm. Similw M coMnKtlon to tone 
et dte Cermen fUeimdien, these were nuide frea 
■ ihwi'welled pwellel'wound paper rube of approx* 
M *neh uwida dUeneter. The cube waa 
ptuoed •( eee end wkch ivnined cbv end filled 
MffuU of Anh. ihe other errd ww pl««pid with * 
pWee of primed bteicMi Am thet fit the kiulde 
dieme(*T of the tube, aerviiig at hath an Ignitkon 
devKe eod a tube plvf ' hwr end wae covered 

vMh ft TwMna cd Mrrete inueh paper that needed 
only to be rcxichcd vRh a match ro Ipnlte it and 
dte fete undenteaih. 

To meke leuliiMlei of ihu dcVKc. the pyr g te ch - 
nirt on rail ht» own rubet on ■ Itemer medc of brmt 
tubinc fhm the local hobby wrplv thop. A former 
il^hrly kai than K mch outwdr dlamricr can be 
(■cd to roll levml luhet three knehet loA|. aa 
deaenbed m the chapTcr on Otvmr flreera^en. 
bio wtth the modifbatwer of “wei-rallinf* the 
mbea. Wcr-roHinf producat a tube capable of hold* 
inf a hard. laou^ clay plup' The wet>relUnf 
ixcxt i t mnMiu of vrJImp the cube* with a imall 
arirwM of adtetive applied atl abmi the paf«r 
imhn than only on the Trwdc and ouiilde taym. 
E«he« vaUp^wT paau re while glue will terve ihli 
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purpcM. Aboin five or Ax rum athttvy kra& — ««*M be adlW 

ct«ni to glw • wsH dikbiMi tot pnidusa ■ nto with a» otittidr 
diimntr nearlf cwicc the oukk diomcitr. *nw »*•* an ilk (t 
to drY ihoriMiflhly uncU th*y ouik a cJMoah aewnd «ton i | wa>ipa<t 
on 8 hard wriacc. Vbet the tubn trv rhtm^dy tky; the 
plu9 out and of aadt wUk claf, T^BBilng t)tt ptuf is fUmly vsh a 
dowel and amal] (iMlIet on a hard (aUrtop. Neal he cuD hinili* ci 
laparne lime fuK I ^ indtcakinf aruidvaeacheiid uia liede 
fcvwder phiiM' When the fuae pmnmf M 4uM to pyioacelwMa 
Alb each lube half hill of ffadi v>d mactn a hse Irae to nto. ^u> 
Inf K In pU(* wlih whir* flue' Ncto, ha prtpam miaie^ td 
Japaneae tkame fApe*. SeMpa 1 h inchea wide ) Inc ha lonf are 
cw afainai ihe ^inofto par*'**<>tod Hi aaduiionof lOfwiverN 
pocaahim nitrve. and then dried Theae noHOf tanpa are fhod m 
place over to hue endcf the Mluceaand twMBcd ahut to kem • pea 
tcctWe covtTknf for to hiaca. The Japartew lime hac hwea Mar* 
iMiUy» and ii ■ dflkuli to are whet ha or net K b Kanini- Theae 
thunder flaihea can be aeme greet lirtl* h«V*ipam tahiiaA 
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Tha fniAar ko#i 

HMnder Raih DiafTMi 
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The Booby Trap 




Boobf «nf*. knwn n *^Unt Afvwdu,* «t 

fHCf<i>H» dc¥ico ihii «« Khaud br 

•«n^. T>ia» we uAo> laed m pnaical tAtt 
ml «e nho tad H cinfwncAO ctf ihe tvn pc^wla 
'^weypivaii'itwnfilaefNn' Yew'i E«eceleba^ 
itee» • ihe UiUceel Sara. |f\ fbm» U«t meinfak « 
■aJIfmcficfcerwtdiiMrlnf Aml)f <M fraatoneer 
bcd\«ndtThe maaecfnq»sMew«ebM 2 to«^ 
lar^w^ehoui »«wch*ftJiwwcref. Ap*w*^duftc«» 
tan o*d 4nm aim cm birh tnd^ 7>*e eonl oa be 
P«M M«d. V tenet ««. wwM lu e dm Mid to 
to>*»ctodode«hHuteduui l»«r<nMl' 

7>w pynMcteiK hc^iM MA make boobr 
diar art «l#(hr Iwiet dvn che eoweicUl 
onw wd hm, meev mfonanh. • bnr** wraofv 
cold A (teve el Ami twine nMfhlir 2 fim tori tnirte 
weD fee due (wipoee. (apet< • ihkk. handmade 
JuaiitA jofoi tr teff teceuar a( to hl^ nren^ 

end Mvnil pH. Tte jfymechnW cute (hr wee fta 

dw me Bi • erHp 2 Hwhee wHk wid 6 Incha kai«. 
(hr prtn <d (hr prprr paiAl m (hr diort Ude. He 
^^Tf — - dw p^n enl |Ua U elant dw 

hodw edur. He mtee e hwr en tech aA^ • ^ 
leaf «t dw cent dw nttfif and flemM laV' 
ing dw bop on dw twervr dion^ut cd^ o/ dw 

Fegvr wHp. Now ha eabci (DOW aa^Wdcbfk 

n^nkkm a rrrr rrkky nidT. whkh diftiU te 
aa r ^ e d enly by dw c ajiek nccd pynKhnM 
(« 4 u ^<AMf 01^ te know bntrr anyhciw). 
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Thii comiMwiiun nkU be jiuuj mI laaiU oi a Wt SMle* Tli» • 
sn atwIuK mist. Sail quoBCiiie oc nctamcfufeil — • 
wowjU m«lu ptencye^bnobvcnfK. Lagcfqaniaptaf och 
pcaretruk lothc aaks wd the ««ee 

Bceby Trap > 



(pe mmuM W os) 



PMHium chlorate 
IKOOil 


m 


Aminorty uWiHide 
ISbiSjI 


is% 


Red pho^lwrua 

|PI 


6% 


Desnne 


t% 


Calcium earbertate 


4 


(CiCOjI 


t% 



The pfretvchnBt UnMie hf a m ef U n the MUbBonir irta^Mc. 
the phoephonie, end the iketi a Huee oefl ti^ and edAnf 
enni|h dMilUd wmtt te fc*» ♦ th*n pete. Then « Maj dio ciy he 
■dck mouth danBcd water to the paamiun ehknte fo faa a 
•ofnewhat thicker lae. HeeHowiboth mbrnnai p lOid fee «e«f- 
■I wMwapa ami enauici ths boA ere diora^ttr wou^ That ha 
Bfim thninFtha ad im vch ■ wooden sir Mlclt Old the M> 
cure tt hecAofeneuL When the canvonmo are iheeiMi^iSy sMxcd. 
hetoeiaiall. laborBtaey-tvpe tpecuta to istiop qrifac wccainwe 
■rd kad the lajuby A aad e n ectht nnk^ ebil wifl ater 
tidlke (at the pwpeer. 

He ■Bteart a tcndl quenHcY, eppnsnaiacdT !4 or ka. owe 






the loop in the ftni^ Then he ralli the paper into a nd'i eylin* 
(far with the snof bop aid conqnakMi b be ibvei. White flue 
or hide fba w apphsl to the ouwidr edp of the (wper, aealliig the 
d e ab e . hb nihe device «ilde to chr b a nfe awey hem 
oa^ fiieworta and «*«v front my flooHa matenab When u u 
by, Ik la • freaa hede hooby trip. Beoby ihould I* aowd 
Bwwylroni«alKcpyeDttchnk racetlab becauae theie ha ahv»y» Meae 
rttk rf y u u MKOf coabnucA wUh pocaaaiifai ehbratc/Fhcaphorui 
oOaBKi. even when Ukred Meocaibioclean^iipwofk arUhihcae 
link devtb » requhad. hrcainc thia cerapeaRuMv when diy. U ona 
cddiatBaaamirivctdaiT Mutrure uaad to ftivweika. Thb muiura 
b to hcw). bkUcA. hn^ci. autb elecirlcWy— aoa 

p yi iMaJ wibnwreer that Wn a ahdrlo^ fiance cart gapbda cap 00a 
pcMUstw. Muofoua Mcdano end lacaHiMa hive been MMbuKd 10 
ihe pavfwrMWt ad uaeof MidK cEKvaattttrw. known In the tiwda 
aa Anoiurq^ maeure ev, mae yurwHt "drach aM.” 
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The Triangle Cracker 




Thr oriftn d the mangle cackar la ohacMc. 
TVk pecUttr vwiacy of fincncker la pe^Ur In 
MeuA GcninI Amertrt. and on «na ^ ib» 
PaaAc ialanda The davkaa ] haw awn vay M Maa 
bean 4MIK aoulL vld^ ladi of a i«fuh of a or 
le» cd powdw , lo okonaim oonainlnt hutidiadi cd 
fracDS «d Aaih cofapofltion. The rwafdaa I hava 
Mot McaKo uauallf nnge bataem a ^uancr 
«f » frera and p«bap» a pam or m> of Aaih. or 
mrv of viabar mtocuica 

The Am trlangW cnakar I em hw rtflilncM 
M cd the Imla Im notaa (hat my frienda and 1 
laad to p*M around vKan I ww back in )unloc hl^ 
aebool— Mdc of erdlnafy note papar and ToUad 
MO a mar^lar ihapa ivmlnMccni of a feUad 

U^.fW 

CataAd duaeellon rwcaM that (ha eracbai 
vaa. Hidaad. folded miKh hke (hoaa bvr necaa ti 
ohL tawdr iha faUa of Fopar waa a imall quanf ity of 
eapkaiwa powder. SewUmaa (hla «iould be oedi* 
rmy flab mumira. other Umaa a m«h( ba a mealed 
Mf4 powder coeipaattian onomethlng more aata* 
k. nich B peithloreibb an aoata whiMk mii or a 
mliuote cd prriaaiiiTi ddome vlrh aone or^dc 
httl Bich m Mtnic add Invarubb, the Aaih'fUU 
uit^en wara (he loudert, ahhoufh priniwaHy 
■ore eip ci wax dwi lOim ed (ha othan id make. 
There «aa a Aaa, uaially crude and hcanemada. 
Oban a coertm ctriiY botlad m ponaaJum chlonae 
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A to c wwoi 

•lifrrv iBord die pufpoie; odia dsm it ptccc of dim bhek aadi 
wm uaeii The qo ck ew were iwalty paitd ow Mih a 
of pane-ioaked paper, whldi pve a betk mu tg il i o» iha eeo MU ^ 
and, more impaRBidy. the cnckar from eoitiBig (fcamf 
uorege and trarap c a u won. 

The pyroceehok hobby kf can make tkoc cnckm eiailp Ha 
hrgim vlth a aheei of thm paper, faiir (une» aa wvh m (he 
lerprh cf the ilw leg cf rhe Anidied ciariac. hff>i|ia|in amti ■rll 
for the piapoia, bur a llghrwei|ht kraA muU trmfc ewee 

better. Sbapla pometry reecak tlw ratio of kg» to be I;|V2 a 
about SiSi?, A iheet 6 melia* tquarc vtD yteid a endear hg eno^ 
to hold mayba a pan or to of cenpoa i tloft. The p yi uii hiua can 
uie ordinary f)adi mix. hu rhei* la rui naaen adiy ooa cndJii^ «ae 
ajriMihlrv >1** UUng thk ake aa an taanpla, he nhaa a aheet b 
Inchea t^uare and fbl^ k Hi hsV. Icnyhw ia e aruh ihe gran of die 
paper, and In half once more n iha«aicd)i*ctkm.Thia|Ncdee*aa 
bi^ ceetangute d««t. 1 bybinchailat^ Heeimalar^ofvMD 
•aftty fine tariee m long aa iha widch of the paper, ) Hiehaa m dik 
can. He then fol^ the iheet from one end. br in g ing the bottom Idt 
eemer over to the oppmMt ikle, crcMMigafaldlfeUell rhm mca' 
wrea 45 da y et i, and an open edge of paper thm bm peitaiaikulai’ 
to the long edge of die paper nrlp. The atiM chen Udi the paper 
own the perpendicular edge (Md *2), creating a crtangufar 
of papet. He then fbUi the tcungular over the diagonal edge 
{fdd *3). and a^tn <»tr the reeuking perpendiculaecd^ (fold 
lealing the rrlangulai pocket. Than he fekh diepape i o»cr eeidoem 
He imfbldi the paper baek to (he ortginni trangtihr pockm. laao 
rhli pocket he acoopa a amall muM <d powder end then kaevta a 
lenyh td ofery Fum along one edge. He fekb the papee over ihe 
pocket (fbUaa5, «4, mdafl.aealtng it ihut. Theatjdh fc4d beiny 
ihe bn square of die rematnlt^ n>*> owvr the t u^n gk- 

Then, he feldt the final edge Into a tr b n gi e (fold *7), aid acidly 
Uuera it Into the open Ibp of (he cub bym <d paper on the ctack* 
a, aelmg the mangle ahut The arm ao^ a piece of or deia ty 
paper In wheat waHpapev [ware aid rhan foldt M over the tnangk. 
The dewke la allowed to If a mdur coogemnon. m meat 



99 




powder, • med, atUiuonal (aatc w nipp ing la required. The b|«r<al 
of pmaad paper amla and ndfeni the cracker. oeatBig a une^ ml 
•tm m bi t caony Thatk all them u to it. Tlw mUde Hhci of the 

nian^ ember ttfowMablycmnpwatde with anynibefaeerackeror 
ahae (d eomparaUe 
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A •uW l» hn !■ Mt I 

Tt* Tru^ Cacka Diasntt 




The tHaiflc rraekcr le fwin ai from e mfr ^Jaiha e of p^xr 
faUed into repeeciof leciectle* triai^B. aoch U« Hep «• 
olw McM ihe Aw crtangk, farmed br fa4d 1 M d li g i m . V «o 
the partem far (he reK> Repcee fokh ■• dicwn k% dBpioie- 
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nepAceehidt 
liA tamed by fold 
JkiMtnei 



The P 90 . IcdW « thaw 
Moa, wtih Am rwefaUe tn 
plea • medr to load end Aim 




"7 


\ 


« 


T7 











Rue end powder en 
liveried Imepneltei 
famed by foU I end 

feUZ. 








TTv crKker li leMded. 
arirh tab of toU 7 l/veered 
inM faU mlbi« efiekO' 
To Anlih, credier b 
w iUjpoi vidi 
pmwdpepe*. 
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The Aerial Bomb 




The Mrul bob u • fii t w wfc that wnk> ouich 
like • aUilonr m mt« , TT^e p*f«r Borur cube Aim » 
IWBe rtluff up. which ihn> cvploda In 

nndetf H the qin of id wj actofv Th«M pcai Are* 
■ w e i* He lialiHt in ehsHt. The laliara aie lecaid 
eetlt iDiheOMae In iheif loAtf enperlertce (n and 
Indian of fa rwofld mekint end peHupe FM M 
level of dull emined in ihr pvTotechfUc m. Al 
i iwul e in Mrtal dapbr ehelh ate derived from lullan 
prahaUy even Including the kpherical 
JapHtew ihcUi. ‘fhe arrial hoahwH a popuUrftM' 
worb lien m the eariv 20ih ceniurr m the Unked 
Smm hJ H— naeodHpte the TTWricikwu ontha 
lagec cMk which h» all now eotuidcrtd elat 
dbdat IwwoHb. 

The aerial bomb c ora li of two bmt< cenvo* 
nent pam: the lacnw and the lalutc thell. 
T iadWhWHlh» the tnoriH It a hcavv walled p^r 
cube iBocaMed with glue Into a wooden bhxk. The 
Woeb haa a ihalbw holt drilled In Ita cm* 
fee the ciiciaafciuici c 4 whkh oJw ea ponA ckaaly 
Co dir owo*de dMnecet of the awriB nAe. A fuae 
ftfle It drilled Into the hmom of (he tube it* 
above the pm Uh woockn >«ae, through 
whkha leniphcdiAcyfuaetfinaened. Achavc^ 
powder picividH ihe lift* rhai r*opeh the 
niuce Out ^ i)w noOMi and abo ignuct the cimbig 
fiiac of the lalifte. The laJure loelf le aimplv a tnady 
ee w ei ne* «d papet oc yhanc rha» hold* the chaige 
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A 



<»»tONClWCI 



oi Huh rrpcxi coinpatiuin and the 6u*e and wrica da 

lAio (he an where the lahue explodai w«h a Huh a«^ tafon. 

Thate are manv vartarlona on ctw bwc ^ — 1 ~ oaks ««r 

(a make an acriil bomb • to cedar (he prcreikd. precu( ftam from a 
■Mppl^er Old aaaemble dtem ae miraded be the ptru me rw d i f cu m 
However, ftvm (hac fiarte like tha nay bcoBc avadaUe ae 
(ime paaee, (he pyrorachfuc hafcbybM may amtf to make ha oini or 
u*e mrwBifad or macd/rccycled fane due will remain Mae valety 
available. He nvay br hicky enouch u> bavc acm la a StDre thm 
KlIacaer-oAjunk bom many kaalKieMmem and btdiamea. bieuch 
Morae levcrBl am at f^er (ubea can ohen be kmnd ¥ da anW 
Hndi neo uibei (hai Ar much one metda ihe uda i, he a mxral 
Hepa ahead m (hc^me' If cm. ha om bag Wi with whatever mbe he 
haa, decide whether he wanu fo uac R aa dm mkRe or dm nemr. 
and deiifn (he raw ol (he lymem from dmre. 

Lark lay. for auntie, dm artw haa ■oow rubm I mch maide 
dwmem wMh MHimh*(hkfc walla and 4 mdtm loaig. The) giw a 
(ube I X( inch omuda dlaiaeter. He fvta a Uoek ei aerv wood ) 
Irtehm aquarr and * Mwh thak from dia maha li ov khr ban. In dm 
middle of the Mnck he drill* a liihmh hole tfamn R ka^ deep vidt 
a drill preN. He afpllet a liberal qtiafUKy <d whtcc Rkfc Inakk dm 
hole and Hta (he mortar (yheM ihehole. Ahemanvebr, he can pen* 
plaacee of pam or iila ^ou( Di (he hole arJ m ihe rate m (tec. 
When the morur erranfemen M dry. he barcea Harmh hak into dm 
(ube |uM above the baacitne and above (he pke. He plneec * Im^h 
cd takry fuae thruu^ that hole and (he aaermr la randy «o haa^ 

Now the ^lotechnU need* a laUiCe (o fire from the awryar. If 
he make* h(* own rube rather (han tMig a coohbctc rally made 
nibe. he atas(» by aeleednt a caae fbrmtnR rod (hot will ^rrve a (rrw 
lahad (uba wi(h Rwlimh>rhKk wall* and a bnk nxim lo ^oar. id 
he jeletu a rod M inch diicL Ha uiee the wet^roOed iwfae miliuJ 
(g produce a (ube Z MKha* lent acvl list imder an anch 
diamcier Froo } -Rich -wide, ■dte M » e »backcd paper (qm. 

When (he (ube hoedned dtciou^lyi he placaca raa^ pwueboaMl 
plug In orm and. ihraufh which he haa dniled cr pmehed two Rw 
irmh holea and run two pwcea of vitco mfcty him. He gbea* dm 
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p4ng In place l ecmtly «nb ohke at a good qualicy PVA 
gkae. mid mate tame glue Bmmd the c^cTy (uae* where they join 
dm pluf. He aUowa the ^ua lo ^ thoroughly Then che pyn«dt> 
mat Dvem dm aahne caaa aed Alla u nao- think full of flmh earn- 
poematL He placea mioihei, aolid dick over (he top and cemerHa 
ihie fWmly ki place avh ^ua. For added Mranfihi he can "pwte in* 
dm mlirre by ee r ija > | dm otela dung fneepe dm Mam ham) 
tndi imii aidal dUn paper (auch u ‘hmclybag* krafi), He 
coca (he paper in a U>Umh>leng mrlp. i inehei wide, agairw ite 
vain ^ dm paper. He paina dm paper artih paarc tmil ki i* gutte 
•oakad but icrapaa ed* any nuem. Then he tolk the laluifl up In 
dm peered paper. feUmg dm eececa paper irtxud the rep and bo(> 
tom of dm mkee aa he gom. aealing and nrengihenlng rte ai^ 
bottom dbha. TV lotnc berwaan dm timuv hH*(c> and dm mIucc 
wall thould be dteeco^ly aealcd Hw wUh parted paper or (ape eo*' 
enng a lutle of ihe hue an^y. 

Anechet ipfeuaJt ao mcklrg dm mtee u to me a plaHte cori' 
ia«MrmdmaMg.Oae<«rualnariha(4anwerk weQ lachefdMk 
Earner agg (aond In aanaa bifai e and. barter yet. Jam after Gamer. 

artw didk thole Ml dm bencen half of dm egg and hwema 
lanphefgoedgimhiyviacofmetliraugh that bade, Thu he glum Ut 
wHkt paid pate of plaitk model cement andaHoBait to drr tece* 
Ot^dy. Neat he AH* dm boRom haV of the cq wkih flaah and (ten 
gla <m dm top half. He aimt be arehJ nee to get any flaah liuo 
dmieim between dm neohahoa of cte egg hecaum of pomkbWlpti* 
Item <d dm aUn ui e by fricticev. H« flniahn the aalute by cowarlng U 
with teeponad gumimd paper tape. Oim length of tape goec acmaid 
dm foM heycen dm two id aol ii. Then areeril lengthe are 
wiqfedmoiaid dm egg venaally Two c» dwee kyen of pqmr tape 
aee anmlty ndFkisK. 11m (qm ihould cover dm |oini b i tw et n (be 
(tee hoe and dm agg ahelL aealfig and re u docc in g (he )oln(. Odtm 
pbaric conaamcn am mid to work well. Oat I tjblj yi u le co mmcidi 
dmplamic concaumn med fee >5mm phoeogiqihic Aim. The vV 
|i| n <u l aiU( 1 n a iii lai i tnfiJ|‘ 

Of cDume. if ccamn uda lly made rvbei and plqa are availakte. 
dm job a mfewt cl y If not a* mueh fiai. With umimiflal 

m 



A >Ti ii i>»<iBi nf i o ydt la Fyio nc lini ei 

rubeaand plu^ ohst i>w pasckitg'in fidccNoi be4:^vvd«x«^ 
Iv i die piu9 Bid (umi b* sfcunly gluetf tn place. The la^ the 
lalute. (hou^ the rooic adviaUa u » u paoe * da (fev«e wtiha 

few fevmoflafi— 4Melafcf permch^iahacdiMMCTettkseiclL 

When the ulu* hsi drmJ (hooi^dTi dw pwcaedeiw plaesa 
lea^oon of a> of bluk pjwitt *ldi* Bito (he mowh of the morv 
and<fa:(iaiheMlyrc inantc(>cdihac,<uKddifediiwB. T)waB««n 
ofliA Kquired v«M«»kih dieHjeofdwdieUaBdlefvh4dtheai«> 
ur. The vIm pv» alwty» eukn cenain iba there • k> wte dwi 
jus a lliik ^acc betawn the aalucr die rade cdthe wnw— 
too peal a pip wtll Icaaen die WBipWHliB and caw die dract m 
aatefid (xnrk Rnadv. he placet a diin. i Bihdaoi m fpMwtoed 
dlah gn tfip die ■■Iwe «e b«I cvnYthinf m and beam 

coopanaan on flrinf. 

A an d Ba J ietWalbon^ardleewandy d 

>ua( • cenatfilv kiduct the rw^Aun to m end. bfewrwer. dda fe 
«wi ih« lou wod on the aerfel taluiei n o )iot a method dM tm 
Koeied for one ei^encivad pyrcnechniai. Wkh dittdcelce, m wuh 
ixhett, he a1«vre timtim due uiaion. opaeialh «heai tMto«tw« 
and unproven duipu. A eoMpie of — » Bi Bidihi 

haae^ihaaefiBltnBibinll ha^eiM^ that die aaortaadom net tip 
over racul ahen fvtng. Rememtet. tha wtae primthMi 
neve* pm hb «», or anr other budr pm. over rt» bmUim end oT 
a haded monar. 
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moAMioi 



Aeehl Beal) Dapam 




P******* ** trf *he aerial berob fbevorhi vary cowldereMp 
Ihiotiu. d«e loiph el die uuia f b fbio to ftve ilaa 
^acm ^ tiB «h«te dieO. 



Glossary 




Briaace— A vmm« of the velocity vid wrerqith 
ih« chock **v« produced by in eicpIoMvr 
a^nC (hat b. iu ihMttrUif power. Generelly 
*1o» eipicihre** cucli m bkek powder hive 
lew Wbwnei chert ”hlfh nplauvei* lueh ae 

IVT. nwtfdWfh compeihkuH kll lomewhere 

In b etween dwee: wdinKdly (her ire ei the 
h^ md 0^ ihe *lew ncploalve* rvtfi, bw 
kvklly M ihe United Scwei, choy ir* ro nit d- 
eird ”hi#> raploelvci,* 

CiWod MMe->The maw cd » panKukr rompoM' 
lien ibw will expkak unc«nA*Md upon ksnl' 
iMik The cniKil maw <d aiy cernpuamen may 
very ^pmdu^ on aeveaei bclon. Including 
•diUmh air pnwur*, dr ge e of heenanmity of 
(he cofoalTlon, ard amre* of Ignition. In all 
caaa dw crtnal maw figtoe leproanb an 
afgaoMaion carhar than an asai R^ic. 



Ciuai Mafcbing A mediod of locitaiUtg the rail* 
abdiry of time fiac V*lllan by pwKCuring both 
andi (d the doe km with a hollow paid) 
dsOi^i the powder core Bid then bicenlAg 
loB> hok a diort leigih of black Toanh Rjw 
or ^MfiDolitc ecad. 



De lhgi a li ow^A ^v*ww of i^ad bianBig, which 
way ca Bsy not be exploaivc In character. 
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9»Q »oc*9 >yiBi> eW M e» 



DttoniOofw-An eipbitive pioc w chanetmed bf a »iti y nfaJ 
iTKiion movwg (he eaplosee a^acaAce. gaialH m 

(houurub g/ metcb per aeeonl Dw c e w x Mi i a chancieraoc at 
inje whcrt M dA^anon s ch ataU cil M tc of 

low eapkaivea-. 



Eketrtc match — Commonlv known in pfeocechuc parfance m 
•qulba. elecirk marchei arc drvtcei «ad h> i^iwe Caiea or 
pyrotechrue otutieea by aaam cd «a clcackal oieieiw. 

Puc< A pyrotechnic fuel la a chnwiol la iiJumm «hai pwfaeaa 
(he icduettunphaae of a pvRKechiuc <he«tcal wackoei. UmIv 
M ch a iCBCtbon lacharacccrncd by knAmwWh tim n, hfaeeac- 
iniheai aiu] Itfhc in ihc preecai. Typical ciaApka^pV^owcH- 
nk fueb arc altiminwm. charcoal, and Miliwn raficylaM. 

GeaAn — The word “^In* in pyiotechnc parlance can refer oaiwal 
iliaimilar thJr«p or qialicMi. Ftoet. the ipam el paper rafm to the 
dinectUn in which rncactrf the paper fliwiatfein a pieeerd p^cc 
Tha can uaually be decenMned W weeunc ceie s«de ^e wnpfe 
pfeee and weinf which way die paper c^ M wtl waaalh ^ 
aifeinai the ^in. to (hai the pavar fcraa a eyfandn, die edp of 
which rune parallel to the pMn. Seeceid. epnin <aa lenn d antt' 
Rioted wet^ maiae «tlU lad tfi Bme pyrraccheMc hpateweb 
Thli kind cd grain bt equivalent to approcBaaely M miOipaaw 
rercnc.TlMid the word pamcai kaiaadroreferroapBcdciil* 
gmn ef pytvtechnk ecmpeutiorv am a locbct pHpe iax ^aaw 

Krafi pa pe r Techiwally the term bWt refen to nearly aU oik htne 
made wood pulp papers Km>evcr. m pra cife e die tenn ktafe 
paper refer* to a varleey «tf cnide, laiallv brown r^m wahou 
MtlAf ihM uftad so pfodyee 
paper package realmg tape. 

Maae — A mfapiirmm of the amoisii of setter o> a iywcBi ■* 
obiect or a pile cd powder] that w m can aed m wwt^ on a lol* 
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■ICC calc. Rir praetkaJ paapoeea, ir is tbe nme m aoi^t. 
Hu w a r t.1. (ai a bener ecpUfcacloei of the ecAcepc. corteuk a 
bme feas ca chcramiY or phywa^ 

OiadBCf^An tae^B « a c>Aakel that perlbms the onidadon 
phaee of ca (EMdMits^cAicrwn reaction. In pyiotechny this 
uAAly oicane ihm dw oaidner breaks down libecatinf oxygen. 
wludifce^diaccBbuMlDnofiheivel cooipaeani(s) In a com' 
peaition. Typical pyrorccluik oaidiren include pota»liim 
nnac. [ — dikraic. bmI pocaaeium petchlorace. 

^»Bel wniiad ube — A paper rvbe thai k wound with layera of 
p^ai panUH to cash orher. UettfUy euch a tube a wound 
■wutid a fa rea er with the pain ^ thr paper pmllel to the 
Imph of rhe IbrAier, ha due a nor slwiy* ao. The irrungae par* 
alld'woiiid rabn aee wound «Kh iIm pam of (he paper at rlghi 
angles to (he bamar. Uetwlly pot^kl'Wourtd tuba are used A 
pytutcdiMce only where a tube cf pear irrength is lequlied, 
aaeh ae ui poUeoe lime fuae* arid fodiei muter tubei. 

Paaeaboae^— A si n gl e ply ca r d b e ard such ai chat commonly used in 
fcee^feec cereal hone*. 

PyfQtocteitoAn A lem ofeen weed by (he jrunltktcd to refer to i 

pVMuehnfei. Ofeo> dw word Vl^'^cechniciin,' fe meeted, with 
(he noac tUiatsiJ, much m mmtnnt might uac the term, 
*camy,* (■> refer ro the opentor of a tiavellni oamlvaL 

PyreiecMM— InfcMoalfy brown ea "pvrae* amcAg ihemselvae, 
*pynxcchnieo* pa et ke the an td pyiotechiUcs, whcdiB as the 
Bwkere cf brewoiks, or oeeely as (hose who ^f>recia(« (he an, 
idtto refer to pytotechnisu as 'pyrceachnkisns.* 

PytrMc^ny— A tena dial u syncAymoui wKh ihe lenn Vviotech* 
im* ba hto oi cfefer and okce dMinguuhed Imguuik and cul* 
tural harojge. 



Ill 



lUport^Any audible expkMorv 



Salats— In pyrDtechfii^ ^nluvr* Id aiy lar|v liecoacha 
or to any aerial ihell vhoae primary fuaeiion u co produce a 
kud report. 

Spiral* wound tube A tube made fnm paoor mere la y e r * d pope* 
wound ^rally aroiatd a fame by a ^ccial a^aabifit 
nachine. Splial>«naid luba arc laally nolBa tbai paallrl 
wound rube* but cheaper md lafaf to uae ice many eepkitot 
fireworba appllcatlona. 

SpolUtte^A kind of nmlnt hue Hivemad by c)w ItaiMn pmtech- 
nuo corWKlr^ of bbsk p o w d er lamwcd mo a m unp paper 
lube arid capable cd very prccUe lislnf far aerial tffecta. 

Squib 1) A unell loehat motor deaifned to Ay both cleee re 
pround level or and n an unpiedutablc d U aciKwv 3) a wad 
wnonymoua with ekethe oiaicK. A word lacd to dexprate 
any of a elaea of wnaU, rbcotcaJly mitMed ■ devtcae 

luch ae thoae that arc uaed In the tpctial cfiNuVtdtacry. There 
tqulbt etc dlAetenc ihar\ clectzK michr*. 

Sar*^ pellet <v bull of idldrfied pyiarchnlc i (■qiitiiai tdae 
prunary function la to prodK< a c oto ed Aatne, ot lotaetanea a 
r^nrt {far eaaoplt. a cb* I' Star* pitebirr (he cofared 

liphta chavccriatic of mow aerial Ju f la i rhclW in pobhc fnc* 
worha dirplayr. 



Tfadiif hiae— A fuM uaed In an aerial dlqilay ihcll wximeiha delay 
fitirD when chethdllaAredfroei iheraertaramlHiiyutBom' 
herd. At fRaeni the varioja UMnp hjtc M die 

United Snte* include I ) J^aetere time fuae, 2> 11^ riaK hoe, 
and I) luMciuede ’’•yoleue faeea* conataiMa of meal poaidrr 
rammed wy solidlr mto ipennl« thkk>walleif ronvobae- 
wmnd tuhei. 
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TmpbJu la ftjerwjrka parlanoe, any kind of ftrecisckerlike 
device teiffiad to e apfad e on Impact rwher than by Ipniilon 
owb aflame. 

Tourh papers A named ymmaMamailyaed In buUh flrewcek* 
■> aid ipwion of ftaewor ka . eiche* In etmjuncrion with m in 
place of a aafacy kur. 

^Aem fnae — Vlaco i rf ety hue u a rype of fuae uaed in fjirwwka that 
• made mrchanlcalh' by windinf a cuwer <d thread araurad a 
black powder coc. Thla cere b then cowed with one m more 
bimr id maneedufaae laewwrr (%ieee* n a inde name fix niiiD' 
mlfafaae lacquerl to peoeect and aeal the pmder coe. Hlph* 
pm l wy vweo fuae hm two a mae byen of rtiiioeellulcae be* 
«ier cooctot C’doidde<«oaecd*1 and an evenly dluribuied poar* 
^ mn con i po a e d of hlih^Hiy bbek pow de r. Paa dmltUv 
vweo way have ody ■ aMfb layer uf lacquer endAx a poor-quel' 
*ty powder cere. 
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Further Reading 




Wlwn one k* }iar auninf out in fiRwurki, 
OM imK* pecbfe a eat kr juet •orriAf oui (h* 
piod hicniiav fna ihe t*d. There ii pkniy ol 
bah «oi iher«. end Tve Mcn and read meu of 
red) (hai hee cot aul In the Bn^UK 
ova (he pm 20 fesrv The fbUovini u e Ikti of 
pMhlKMtane relating to fhewerke teeommended 
lot eccMrecv, clertir» eitd •CTeightforw«rdne» 
Availeblbrf aer be tpondK. bui the frulci id dte 
•eeich can be wenhwhike. 

ATT'EvlealMoLiMaidAepriaMj. ThMMect 
itfklef guieiiii— r>i puWkakgn ihec coven U3> 
fedend l»o« telettnf to m«nufaeitm» ua. mra^. 
■od O M idU of opbnive mecerteU. It M hatdy not 
onlr a a fdtk to the Uv» ba a ■ touK* <d lidec* 
lunat ahw) nde atorage pioceduio (brhi^i-ener- 
fr BitteMek. Available frw reglunal (dlka of the 
ATF o> the <l41bwUh ■dJiiji. 

Biaeai of AUnhoL Tobacco, and fHiComa 

DepHvao ^chaTteaeurr 

PO. Box 189 

Wa*iU^».OC 200444189 

Ancncai F l r wuin fa Nmm. ThU U a mooiMr 
Mvalettet publiahad by ■ dedtq t ed flieteoffca pio* 
biiimil fcaruring aany interaiint and wnic not* 
ao>«uereaing anKlet « ftievorba- It ilao ha the 
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bm, moR elwificd advmiicinetui fer boofa. 

coIlKobln, md more. &Ltcd br )ohA Dmo. fsiWciM br Hex 
E. & Sil Co.. KC67 kx 30. D(n«m‘» Fery. PA 18>2£. ISSN 
87$$-3163. 

BidbBnflf Ae^rroMchUciOMld hyoMseR^TTtkika^anvrfl 
buUetln iwued to dl mf*Rn of (he Prnx«ft>mw« OuiU 
Incmwcional who h*v« their atadi Aat A* ^ Mardi 1996. 
conuci Ed POI TreoMm, 1B021 BwhA* A««., kie^ 

MN $5352. 

Chenttn> of ^jfuuJm Um. br |ohA Conkltt^. ffiD. TtM k a 
(cacbool: cu»«iUi| baaka of pyvonehnK clwntiaav. It la da mem 
raevni acadrmk tm covvnnf (h« mM«c( of chwniwy. 

The prk< laa btr hr^ u ISO. but K laa^od. bak l afciii ii a a on 
PVMM«hnlc thamlMry PuMbhad by Mucal Drkkat «f N«» Yoffc. 
1905. ISBK0'«d7-?443-4 

Flnaarb, tJitad by fehn P. Brniau. Foiwlts tta far 

fl u w g r ha rfkwnodaa dm u pyWidad In the UK twice paHy. hvda 
Uitiied Scacn, FfrvwrJu e«n be obcsiAtd chio^ Aeartrat 
Firruotfa Newi, Star Roure fica 50. DwnwY Pary. PA I&32S. In 
(he UK. write lo J.P. Bennen. 68 Ridpwoe d Owdm Beahtlbon' 
Se».£.SuMT>H0lTS. 

PyttvPsx. edKcd by Dennn MaMichlo. Jr, PytaFa ban bwef* 
ular pettodlcal dedketad to flrcworki hbeory and t a pl y 

on malarial of ImereM to edfaetora of Areweab'rabRcd abiqw 
anil cDllactiblea. Py*o-te b • pvbbsattoe of dw Ftfeworb 
Americana Miueum, PO. Box 2010. Smeopu CA 95070. 

Pyrocmhiics. edited by Robert C«d««n. Pyfskdbaa b a po- 
rsdlcellY publUhed adidarly jownaJ dnlUy widt fir e wor k * chwt^ 
iwry. hbtory and eeekAok«y. Thb U a la^ae ech poblkabork the 
only leholacbr jourral (faallnf w|di dvihm pyioccchsiia bi «hc 
En#lbh WtfiMp. Singla*uaue prkn now nai aroimd 525. and the 



116 



format vaemng 



(■Kc b wen de a enwd. Available from Robert CaidwelU 2.502 
Towr Drive, Auouiv TX 76703. ISSN 0272'6S21. 

TW PyeoaadmiB'i Traaewy. by Thomaa Kenriih. ihb lore 
l9iH>centwy bonk five* exeeUeni daacniRloni arul drawing* <d 
■aif kimb ^ fii e w u i k* . However, aany farmulaiion* given 
ihould be corabderad erUMally. capeckally colceed flame comperi* 
(«ana oaini alts of metrwy and other rsak materLali. Available 
m present boa Anwneai Fnewor k * NesM, Sur Route Boa 30. 
OmgDian'* Parry. PA 16328, 
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Resources: Chemicais and Supplies 



Amrrif 1 Vimo Rim Compsir 

CMUtee.MI 48117 

vMco ftiM BMwfKniivr ind dliaibutor 

FifC^ EmmPMm 
rO. Boir 5M6 
R«aican.lD UW 
fhrmirik, fuM< iHffilM*, rtui! 

Inpulie B— cikim 
mBcw6IH2 
SMik. WA Ml 21 

ch«nM«K aifiplMB, «nd Nxdlng b( firvmirhj 

Snv«M OwmteiL Inc. 

26S1 Fnw Am. 

H«TfleM.PA 19440 

^icmicab, •4wkmlr unit 

SMhh Wholeaafe Ptmroib 
MU Bo> 267 
Sfni^U. Q. 62707 

chcMicak. fuM. corMitnn end diipbv Arcwock* 



Tread CjrparBOco 

P.O.&M 15207 

lUwvAa.VA 24052 

(Congr aM^annM nitable (bi Fiie*^i^ 
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Hg tatg PyuNrtnJcji 



Wcftwood Supply Co. 

PO. But 246 

AUeiuNY 14CCH 

civmlab, mppl»a, tnd uftty fia*, rttail 



Internet Resources 




Rwaortu vnth«Mlat« M()i Kceu ro ihe 
Imbm can Rnd • vedth ^ good tnfemmkm, m 
mI ti • lot ctf Jiaik on ihc Net. Scm {rf the «kie* 
iMecd bdo* mty be imemi. 

USENET NEWS OROUPfl 
lec ^yfocodvi wt 
>haw^.crtplm»u 

TlwK Umam Neve Oroupa are long^acab* 
liM aa iheae go. Hovever. myont k«> 

pMc tfi ao wnhe ihuuld he awart ihot the ak|rtf I* 
KM¥Mac ntlo » pntry low, ihei b to ray, pfoMly 
90 pcauenr t ) paiccni of arhot one ta«a on ihrae 
9«Mpa b goeattanaMc tnfennartun at beat, and 
efrm tedly inaccunta and mialeadtng. Tlw FAQ 
Ala of rae^pytotechiUca u reawnaNv acamta. 

WQ PAGES 

PytcavchracallY onemtd VMd WW W» pa^ 
on ha acccaaad ai the foUc^vlfie URL 

hn(t//me*ciaY>*'d>c*n-*'Upna.adu/''(jp/pvrai)rml 

hRpwVtad 1 .duQrrHLadurrcaniCA/cpiHone.hrinl 

bops//ww4»i manat .cca/**PTn]f 
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